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Visions of CIM: 
Graphics plays 
a growing role 
in integrating 


manufacturing 
and design, p. 


Compuiers 
& Fine Aris 


Also: 


SGI Smashes 
3D Price Barrier 


Lighting Design 


With the new Tek 4319 
graphics workstation, you 
get the world’s best price/ 
performance ratio in an 
earth-resources solution 
— including the first-ever 
X-Windows implemen- 
ae of ESRI’s ARC/ 

Fe - 


The Tek 4319/ESRI 
solution gives you 256 


simultaneously displayable 
colors and 1280 by 1024 


addressability for ultrasharp 
and immediately under- 
standable map displays. 
Industry-renowned 68020 
processing power, color 
cache, and proprietary 
gate-array technology for 
fast redraws. And simplified 
management of the moun- 
tains of statistical and 
thematic data inherent in 
applications such as natural 
resource mapping and 
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management. 


Best of all, the Tek 4319 is 
fully compatible with the 
entire family of Tek’s 
advanced graphics work- 
stations—so you can 
easily step up to even 
more power when you’re 
ready. Jo learn more, con- 
tact your local Tektronix 
representative, or call 
1-800-225-5434. In Oregon, 
call 1-235-7202. 


While you 
were reading this line, 


we redrew the screen. 


Five, ten, twenty sec- 
onds. As a design profes- 
sional, you can't afford to 
wait that long for a simple 
redraw. The creative process 
suffers and productive time 
is lost. Cobra;” new from 
Vermont Microsystems, gets 
you up to speed. Fast. 

The image above was 


® 
operation, and includes 
: drivers for every major 

graphics application. 
drawn instantly on a PC like More design engineers 
yours at 80,000 clipped choose a Vermont Micro- 
vectors per second. Cobra systems graphics processor 
offers 1024 x 800 resolution, than any other. If you're not 
16 to 256 simultaneous already drawing on our 
colors from a palette of up —_ experience, Cobra is the fast- 
to 16.7 million, single screen est place to start. 


Cobra 


Graphics at the speed of sight 


‘Vermont 


Microsystems 


Corporate Offices: 11 Tigan Street, Winooski, VT 05404: (802) 655-2860 


Field Offices: Atlanta: (404) 980-6646 Boston: (617) 239-8222 Chicago: (312) 751-3497 Dallas: (214) 991-5594 
Santa Ana: (714) 241-9228 Santa Clara: (408) 748-9888 London, England: (44) 488-84771 


Reseller inquiries welcome. Cobra is a trademark of Vermont Microsystems Inc. AutoCAD is a trademark of Autodesk Inc. 
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TARGA GENERATED IMAGE 
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FILM TECHNOLOGIES 


TARGA GENERATED IMAGE 
COURTESY OF AMERICAN FILM TECHNOLOGIES 
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COVER: Steve DiPaola of NYIT 
created the image of ahead 
with a 3D parameterized 
head modeling system, then 
processed the image with 
various color-map, depth- 
buffer, and line-enhance- 
ment techniques. Rendering 
was done on a Sun4. For 
more, see p. 68. 
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In Search of CIM 46 Visions of CIM 


The goal of CIM is to make the entire design and 
manufacturing operation as efficient as possible, and one way to 
do that is toextend CAD graphics tools and techniques onto the 
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somewhat of a reluctance in the 
art world to embrace the field of 
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body of art is being brought forth 
through computers. 
By Arielle Emmett 
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factory floor. 


By Rick Cook 


CIM’s Missing Link: 

Object-Oriented 
Databases 
A technology that’s 
powerful enough to 
integrate CAD and CAM 
can bring the neces- 

sary flexibility and speed 


to the information of manufacturing. 
By Phillip Robinson 


81, Mechanism Analysis 
The product engineer 
gains access to a new tool as an 
assortment of new mechanism- 
analysis interface products 
with improved graphics 
interfaces hit the market. 

By James Price & 


James Molnar 


Applications 
87 é 

Software engineers are 
developing translation 
interfaces that will allow early- 
generation engineering 
packages to be used with 
today’s CAD/CAM/CAE 


software. 


For nearly 
three decades, 
companies 
have drawn 
on Houston 
Instrument. 


Now it’s 
your turn. 


Houston Instrument, PRIORITY RESPONSE, and 
SCAN-CAD are trademarks of AMETEK, Inc. 


Select a Houston Instrument™ 
plotter, and you’re not only opting 
for the best price/performance on 
the market—you’re choosing an 
industry leader with a proven track 
record. For nearly 30 years, 
companies have relied on HI for 
quality products, reliable service, 
and attractive prices. 

Take HI’s sleek new DMP-60 
Series plotters—they’re designed to 
impress even the most demanding 
CAD professional. Industry experts 
agree: 

“Houston Instrument’s DMP-61 
delivers a remarkable combination of 
high speed, gorgeous plots, and 
very competitive 
price.” Editor’s Choice 

Dec, 22, 1987 

HI’s commitment to solid, 
innovative products is underlined 
by designed-in versatility. The 
SCAN-CAD™ option lets a 
DMP-60 Series plotter double as 
a scanner. The Multi—Pen accessory 
speeds colorful, complex drawings. 
And HI’s one megabyte buffer board 
lets the DMP-60 Series plot several 
originals—without tying up your 
computer. 

Proven performance, proven 
value—that’s HI plotters. Flexible. 
Fast. Accurate. Software compatible. 
Reliable. And backed by HI’s 
PRIORITY RESPONSE™ customer 
support programs which include 
overnight product—replacement 
service, leasing, and warranty 
coverage. 

All this from an industry leader 
that companies have drawn on for 
nearly three decades— Houston 
Instrument. 

Now it’s your turn. Begin by 
calling 1-800-444-3425 or 
512-835-0900 or writing Houston 
Instrument, 8500 Cameron Road, 
Austin, Texas 78753. 


HOUSTON 
INSTRUMENT 


A DIVISION OF. AM ETEK 
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In Search of CIM 


: remember back in the mid ’70s when my fellow engineers and I took 
our first flight of fancy with computer-integrated manufacturing. 
Although our immediate goal was simply to tie product design more 
directly to the new NC machining equipment on the shop floor, we 
believed we were standing at the threshhold of the second industrial 
revolution, where computers would replace repetitive human thinking 
in manufacturing the way machines began replacing repetitive human 
labor back in the 18th and 19th centuries. Of course we lost patience. 
We learned what John Gantz in our Industry column points out is still 
true: that CAD and CAM, like oil and water, are not easily mixed. 


With each new “breakthrough” technology, however, the fires of the 
imagination were rekindled. In the late ’70s and early ’80s, the MRP 
duo—material requirements planning and manufacturing resource 
planning—promised to integrate manufacturing by tying together prod- 
uct and production data in a central repository. Alas, database manage- 
ment technology wasn’t up to the task and, once more, the notion 
turned out to be more conceptual than real. 


Now we think we can once again see the “lights-out factory” at the 
end of the tunnel. And this month’s issue focuses on the central role 
computer graphics is playing in turning the dream of CIM into reality. 
In our lead Focus article, “Visions of CIM,” high-tech writer Rick Cook 
explores how graphics tools are extending their reach onto the factory 
floor to improve communications between design and manufacturing. 


In the Output column, “The Future of CIM,’ NCGA president Joel 
Orr says he expects breakthroughs in solid data representation in the 
near future that will provide developers with the foundation on which 
to build a CIM system. 


And in our second Focus feature, ““CIM’s Missing Link,” computer 
engineer and writer Phillip Robinson explores the new object-oriented 
databases just emerging from research labs, which may prove to be the 
elusive glue that will link all data associated with a product directly to 
its graphics-based definition for use throughout the manufacturing 
cycle. 


Of course, it may turn out that what’s past is prologue. Indeed, CIM 
developers are quick to remind us that even with such technological 
breakthroughs as solid modeling and object-oriented databases, many 
issues still need to be resolved and that in the mean time, CIM remains 
more a philosophy than a product, more a dream than a reality. On the 
other hand, it is just such advances that keep the dream alive. 
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Phil LoPiccolo 
Editor 
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Now you can capture 
distributed data fast. From 
factory floor, field office, or 
corporate boardroom. Then 
transform it into brilliantly 
colored charts and graphs 
that turn data into com- 
petitive decisions. 


To make it happen, a single 
clear window, the Tek 4207 
color graphics termi- 

nal, works with a 

singularly powerful 
programmable 

graphics library, 
CA-DISSPLA™ The 

Tek 4207 lets you 

connect to IBM and 


DEC hosts simultaneously. 
While industry-leading 
CA-DISSPLA offers device 
and CPU independence. 


So when you team the Tek 
4207 with CA-DISSPLA, you 
create an integrated graph- 
ics system for sophisticated 
visualization and top quality 
presentation graphics. 


Regardless of data source. 


And regardless of user. 
Highly flexible, menu-driven 
access Capabilities, built-in 
graphics generating pro- 
grams, and full program- 
mability put the power of Tek 
and Computer Associates 
into the hands of novices 
and experienced users alike. 


Don't wait to draw the 
right conclusion 
about your graphics 
data needs. Call 
Tektronix today: 
1-800-225-5434. In 
Oregon, Call 
1-235-7202. 


Tektronix. 
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National 
Semiconductor 


In the time it takes other 
phics engines to draw a few lines... 
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Texas Instruments TMS 34010 (2% ) AMD Am95C60 (17%) 
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Hitachi HD63484 (20% ) Intel 82786 (25%) 


GeoCad perspective drawing courtesy of Rudolph Horowitz and Associates, Architects. 
Simulated performance based on maximum patterned line-drawing rates in an eight-bit color system with a resolution of 1024 by 768. 
Of course, performance ultimately depends on system elements like memory speed. 


Ours gives you the whole picture. 


THE FIRST FULLY 
PROGRAMMABLE 
GRAPHICS PROCESSOR 
WITH ON-CHIP 
ACCELERATION 


You can have the fast- 
est calculations in the 
world but if your system’s 
graphics are slow, your 
system is slow. National's 
latest addition to its 
Advanced Graphics Chip 
Set — the DP8500 Raster 
Graphics Processor (RGP ) 
—is the fastest graphics 
engine on the market. 

This 20-Mhz CMOS chip fea- 
tures a bus cycle time of 100 nano- 
seconds on back-to-back vector 
and block operations. 

It gives you blazing speed in 
line drawing, BitBIT, fills, poly- 
gons, character drawing, and 
windowing — regardless of the 
number of bit planes. It also 
controls screen refresh. 


COMPLETE FLEXIBILITY 


The RGP gives you the program- 
mability of a general-purpose 
processor, SO you can optimize 
your system for specific appli- 
cations. Or differentiate it from 
your competitors through proprie- 
tary algorithms. 

The RGP. with our DP8511 BitBIT 
processing unit, is also the only 


©1988 National Semiconductor Corporation 


Advanced 
Peripherals 


National DP8500 Raster Graphics Processor 


graphics solution that effectively 
allows you to select either planar- 
or pixel-oriented operation on- 
the-fly. So you no longer have to 
lock yourself into one architecture 
or the other. 

The RGP handles the very 
highest-resolution CRTs and print- 
ers, including laser printers. And it 
supports any type of memory. 

It also gives you the right 
“hooks” and the right architecture 
for moving into 3D and solids 
modeling applications. 


A COMPLETE SET OF CHIPS 


Our Advanced Graphics Chip 
Set also includes 
¢ two BitBLT processing units 
¢ four video clock generators 
¢ four video shift registers 
¢ three video RAM controllers 
¢ a growing list of video DACs 


Theyre all part of 
National’s unique modu- 
lar approach — the only 
approach that addresses 
the complete graphics 
pipeline. And the only 
one with the performance 
and flexibility you need 
to carry you into the 1990s. 


COMPLETE 
SUPPORT 


We offer a wide range 
of software tools — includ- 
ing assembler, debugger, 
librarian, linker, software 
utilities, graphics kernel packages, 
and a C compiler package. 

Nova Graphics International is 
providing full support for graphics 
software standards, including 
GKS and CGI. 

Check it all out for yourself with 
the DP850EB demo/evaluation 
board for only $1495. Buy the 
board and we'll include a coupon 
good for ten free RGPs on your 
first order of 100 or more. 

To order today, call National 
Semiconductor at (408) 721-5404. 
Or for a copy of our system-level 
comparison brochure, circle the 
reader service number. 


National 


4 Semiconductor 
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High-Tech Textiles 


fine product misrepresented in 
the article “High-Tech Textiles” 
in your August issue. On page 51, 
our system is dismissed as among 


; t is dismaying to see our very 


the “...cosmetically enhanced or 
repackaged versions of Lumena 
16/32....’’ Mechanix’ current ver- 


sion of HABERDASH! includes 73 
copyrighted programs, a library of 
50 images, and 21 color palettes 
developed specifically for use in 
fabric and garment design. 

On page 52, the author states, “At 
the other end of the spectrum. . . are 
vendors from within the textile in- 
dustry....’ HABERDASH! is not 


“at the other end of the spectrum”’ 
either technologically or in the in- 
dustrial orientation of its develop- 
ment. Mr. Hedelman mentions 
Esprit’s search for a TCAD system. 
HABERDASH! was the one they 
chose, among all of the systems they 
had seen in their two-year search (a 
search that included more than one 
“cosmetically enhanced or repack- 
aged version of Lumena’’). It has 
also been the choice of tiny 
companies—the kind of apparel 
companies that make up most of 
this vast industry, from which the 
principals at Mechanix Corporation 
brought their experience to develop 


HABERDASH!... 
Keith Bickett 
President 
Mechanix Corp. 
Mill Valley, CA 


In response, Harold Hedelmen, the 
author of the article, writes, “The ar- 
ticle surveys a spectrum of TCAD 
vendors. At one end are vendors like 
CDI and High Tex Systems who 
have written all of their own 
TCAD/CAM software. In the middle 
are vendors like Gerber Garment, 
who contracted with OEM software 
developer Island Graphics to write 
TCAD modules. At the other end are 


Sure, You Hear 


Price/performance. Advanced design. Productivity. Flexibility. 
Ease-of-use. Quiet operation. Software/hardware compatibility 
and connectivity. A and B size. Bright, detailed color. One-second 
RGB screen capture time. Now you really can get it all. In one 
neat package. To find out more, call us at 1-800-CALCOMP. Or 
write CalComp, P.O. Box 3250, Anaheim, CA 92808. 

In Canada, call (416) 6385-9010. 


set It All With The 


©1988 CALCOMP INC. We draw on your imagination and ColorView are trademarks of CalComp Inc. 
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ADIG, DiNama, Investronica, 
Mechanix, and others who pur- 
chase, enhance, and resell the 
general-purpose Lumena package 
from Time Arts. We did not mean to 
imply that these [developers] don’t 
know the textile industry. They do, 
from the inside out. The success of 
their efforts is adequate testimony to 


that.’’—Ed. 


| Have a Question.... 
Tread your magazine monthly and 
find it very useful for keeping up on 
the latest CAD technology and 
business changes. I feel that you 
have taken a leadership role in the 
area of CAD/CAM publications. 

Since you have a good handle on 
the latest technologies, I have two 
questions or recommendations for 
future articles: 

1) We would like to make a video- 
tape of the CAD screen directly 
from the input signal just as you 
would make a VCR tape. If we 
could then superimpose voice on 
the image, we would have excellent 
demonstration and training capa- 
bilities. 


My CAD vendor is not aware of 
anyone doing this. What is your 
experience? I’ve heard that the fre- 
quency of the signal creates a prob- 
lem. Is this true? 

2) We are aware that software, 
such as Interleaf, can create a wide 
range of text fonts. The normal 
procedure is to plot the results on a 
laser printer. My questions are: a) 
can we send the output to a (Gerb- 
er) photoplotter (as opposed to a 
laser printer), and b) can we create 
a “new” alphabet with a stylized 
font? 

Thank you for your consideration. 
I look forward to hearing from you. 

John A. Adams 

Sr. Research Engineer 
CAD Support 

Benton Harbor, MI 


The questions you ask are not easily 
answered since so much depends on 
your particular needs, equipment, 
and price-sensitivity. We can pro- 
vide a quick response, but the best 
thing to do is to take the questions 
either to the appropriate vendor or 
to a computer graphics consultant 


who can best access your individual 
situation, resources, and what it is 
you are trying to accomplish. 
Taking your electronic publishing 
questions first, we can say a) no, We 
do not believe support is available 
for the Gerber photoplotter, and b) it 
depends what you mean. Interleaf, 
for example, will not allow you to 
create a new alphabet of stylized 
fonts, but you can buy different 
kinds of font libraries from them 
and from third parties. Also, it is 
possible to create a font that is going 
to be treated as a graphical object. 
As for your output-to-video ques- 
tion, the simple answer, according 
to our contributing editor Greg Mac- 
Nicol, is yes, signal frequency is 
important. You need a method for 
converting between high-resolution 
graphics and NTSC video. This is 
a difficult problem, and it will con- 
tinue to be so until there is a confor- 
mity of standards. But the method 
you choose for solving it depends a 
great deal on what you want to ac- 
complish, how much you want to 
spend, and the level of quality you 
demand. A computer graphics con- 


It All The Time. 


New CalComp ColorView 
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sultant could help you out a great 


deal here.—Ed. 
Of Mice and Tablets 


Your focus on solid modeling and 
user interfaces in June was inform- 
ative, timely, and well-written. 
Since our company has recently 
been awarded the prestigious Han- 
nover if/ndustrieform Seal of Qual- 
ity for our on-screen, graphics user 
interface, I was particularly drawn 
to Rita Shoor’s article, ‘“‘Easy 
Solids,” about user interfaces. 
Ms. Shoor accurately describes 
the challenges faced by today’s ven- 
dors in developing a solid modeler. 
We completely agree with her ob- 
servation that the painful process 
of going “back to the beginning’”’ is 
required to develop a productive 
solid modeler with an intuitive 
graphics interface. And as she 
pointed out, Intergraph has been 
one of the very few in the industry 
to pioneer such an effort. 
However, in contrasting our 
I/EMS solid modelers to one of our 
competitors, Ms. Shoor incorrectly 
stated that our users required a 


combination of mouse and tablet to 
make menu selections. In fact, our 
users actually have the flexibility 
to select from either option or to 
select both simultaneously. Inter- 
graph provides graphics solutions 
to so many applications (design, 
analysis, manufacturing, mapping, 
architecture, electronics, energy, 
plant design...) that we cannot 
limit the scope of our interface 
offerings to “‘one size fits all.” As 
demonstrated by receiving the if 
award, I/EMS has been recognized 
as having the most significant on- 
screen, menu-driven graphics 
interface in the industry. 

Where tablets are useful is when 
full-screen graphics is desired for 
displaying complex, detailed 
models; when the user is capturing 
data by digitizing; or when user- 
designed, custom menus enhance 
the system. On-screen menus, how- 
ever, offer important advantages 
for other applications. We feel that, 
while experts may be divided on 
the best media for input, our users 
should have the broadest choice 
(with combinations) of user inter- 


face tools for comfortably producing 

correct graphics with good perfor- 
mance from a solid modeler. 

Bryan D. Floyd 

Senior Technical Manager 

Product Planning 

Intergraph Corp. 

Huntsville, AL 


Corrections: The article “The 
Computer-To-Video Connection” 
in July included a reference to 
Abekas Video Systems (Redwood 
City, CA) that incorrectly spelled 
the company name as Abacus. 
Also, the mistakes in the May 


Micro Test article, which Hous- 
ton Instrument pointed out in a 
letter-to-the-editor in August, 
were not the fault of the author 
Richard McGrath but occured 
during the editing process. CG@W 
regrets the errors. 


Address letters to: Computer 
Graphics World, POB 1112, Lit- 
tleton, MA 01460. The editors 
reserve the right to edit any mater- 
ials submitted to conform with 
CGW style, policy, and space 
limitations. 


The workbench that is incredibly 
strong. Designed with a space 
saving arm. Cable management 
track. Height adjustment. 
Options to add. 


Call us: 800-325-3841 
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Draw 20,000 Gouraud-shaded polygons a second... 
90,000 43D vectors a second. 


Choose 256 colors from 16.7 million. 


Turn a desktop PC AT into a professional 3D CAD workstation 
with the Matrox SM-1281 graphics controller. 


Based on the Matrox PG-1281 graphics processor for 2D 
workstations, the SM-1281’s pipelined architecture has been 
optimized for sophisticated 4D processing. For the price of a 
Single board, the SM-1281 gives your PC AT the performance 
of high-end 3D graphics systems. 


@ True workstation resolution [1280 <x 1024] @ High-level 3D 
primitives ™@ Extensive display list capabilities @ Hardware 
hidden surface removal @ Depth cueing ™@ Programmable light 
sources @ Z-buffering 


One, two, three. Don't wait to see. 


In Canada, call (514) 685-2630. PC AT and Matrox are registered trademarks of CGW-3D/1088 
International Business Machines Corporation and Matrox Electronic Systems Ltd. respectively. 
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AutoCAD® in 1024x768, 
Non-Interlaced Resolution 


Windows® in 800x600 Resolution 
in 256 Colors 


HowTo Do This-— 


Yee i.) Hedtetises Desieg 
Publsnig Againt 


Ventura Publisher™ in 1024x768, 
Non-Interlaced Resolution 


Aldus PageMaker™ in 1024x768, 
Non-Interlaced Resolution 


Tecmar breaks the 
price barrier for high-resolution, 
CAD/CAM-quality business and 
desktop publishing PC graphics. 

The Tecmar VGA/AD™ delivers 
stunning, crisp super- VGA graph- 
ics in high resolutions—including 
1024x768, non-interlaced in 16 
colors and 800x600 in 256 col- 
ors—at a fraction of the price 
you d expect to pay. 

You ll get high-resolution 
drivers for popular applications 
and receive updates and new 
drivers through Tecmar’s 


Tecmar VGA/AD™ 
(Advanced Design) 


exclusive technical-support 
bulletin board. 

This quality, 16-bit, graphics 
solution offers complete down- 
ward compatibility with all major 
PC graphics standards. It’s even 
compatible with 8-bit buses. And 
Tecmar’s own, unique Turbo 
BIOS offers the speed and per- 
formance required for serious 
CAD/CAM and business 
graphics applications. 

To learn more about affordable 
super-VGA graphics call Tecmar 
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Created by RIX SoftWorks in 
800x600 Resolution, in 256 Colors 


today at (800) 624-8560. Or write 
Tecmar, Inc., 6225 Cochran 
Road, Solon, Ohio 44139-3377. 
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A New Frontier for 
Factory Automation 


Unix in 
Desktop Publishing 
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News in Brief 


The price of factory automation systems is coming down, or so forecasts 
a market study published recently by Automation Research Corp. (Med- 
field, MA). 

Titled Factory Management Systems: Cell, Area, and Factory Levels, 
the new study reports that the number of manufacturing software tools 
available today is on the rise, making it more cost-effective for software 
developers and end-users to develop specialized manufacturing software. 
As a result, says the study, we can expect to see more new and afforda- 
ble manufacturing packages over the next few years. 

According to the study, the trend has already begun to have an im- 
pact. For example, while the US market for factory management soft- 
ware was worth more than $475 million in 1987, these shipments are 
projected to grow at an average annual rate of nearly 12% through 
1992, when they will rise to more than $830 million. About $525 mil- 
lion worth of factory management software is expected to be shipped 
this year alone. 

The study also groups manufacturing software into seven categories 
and predicts growth rates for each. Some of these are: 
® Cell Control: About $16 million worth was shipped in 1987, and more 
than $80 million worth will be shipped in 1992 
® Quality Control: About $21 million worth was shipped in 1987, and 
almost $34 million worth will be shipped in 1992 
@® Production Management and Scheduling: Around $35 million worth 
was shipped in 1987, and nearly $120 million worth will be shipped in 
1992 
® Factory Simulation: About $25 million worth was purchased in 1987, 
and $90 million worth will be shipped in 1992. 


“Publishing plays the major role in corporate Unix installations,” says 
a study conducted recently by CAP International Inc. (Norwell, MA). 
Furthermore, loyalty toward Unix is dramatic. Nearly 80% of the sur- 
veyed Unix users believe they made the right decision in implementing 
Unix, and they would make the same decision again. 

The study notes that “the ability of Unix to access or create engineer- 
ing and illustration graphics and perform imaging applications as well 


as general database access and retrieval processing” are significant 


benefits to publishing application users. It also predicts that “Unix will 
grow in both the general office/administrative and technical areas.” But 
“despite its versatility, Unix has a principle weakness: It isn’t easy for 
new users to implement” and “the variety of available Unix versions is 
confusing to some would-be users.”’ 

CAP identifies several key factors driving the growth of Unix. Lead- 
ing the list are a better user interface, better standardization, and Unix 
convergence. Today, new developments, such as AT&T’s Open Look 
graphical user interface and Sun’s submittal of Open Look to OSF, as 
well as IBM’s approval of Unix and announcement of OS/2, are meeting 
these user demands. However, the study cites that no users anticipate 
that OS/2 will impact their commitment to Unix, while 20% of the 
users surveyed plan to evaluate OS/2 and 13% plan to buy OS/2 
systems. 
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Who's New 


Ardent Raises 
$25 Million 


SPARC Licensing 
Agreements 
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New to the ever-growing list of computer graphics companies is Sol- 
bourne Computer Inc., a Longmont, CO-based company that plans to 
develop and market engineering superworkstations that will use Sun’s 
Scalable Processor Architecture (SPARC). Solbourne also formed a stra- 
tegic alliance with the Japanese electronics giant Matsushita Electric 
Industrial Co. Ltd., which sells products in the US under the Panasonic, 
Technics, and Quasar brand names. 

Aiming to revolutionize the way videotape is edited is newcomer 
Editing Machines Corp. Founded by a group of former computer 
graphics professionals (including former West End Film president 
Bill Ferster), Washington, DC-based EMC manufactures the Emc?2 digi- 
tal offline editing system. 

Geographic Data Technology (Lyme, NH) has formed a new divi- 
sion specializing in Geographic Information Systems (GISes) based on 
pcARC/INFO, a leading PC-based GIS software product manufactured 
by Environmental Systems Research Institute (ESRI, Redlands, CA). 

Apollo Computer (Chelmsford, MA) has formed a group of applica- 
tions vendors to provide solutions for the Dept. of Defense 
Computer-Aided Acquisition and Logistics Support (CALS), 
which was established to provide engineering and product data in digi- 
tal form for all military systems. Members of the CALS Solution Group 
include Audre Inc., Automated Images, Auto-trol Technology Corp., 
Context Corp., Graphael, InterCAP Graphics Systems Inc., Interleaf, 
Scribe Systems Inc., and Systems Effectiveness Assoc. Inc. 


Ardent Computer Corp. (Sunnyvale, CA) will receive $25 million from 
Kubota Ltd. (Osaka, Japan) to fund future growth and development. 

Kubota, a worldwide industrial equipment manufacturer, had invest- 
ed $19 million in Ardent in October 1986 and agreed to provide all 
manufacturing services for Ardent’s Titan line. 

Reportedly, the funding will be used to increase Titan’s portfolio of 
third-party application software, develop Ardent’s second generation of 
graphics supercomputers, and support the company until its initial pub- 
lic offering, which could take place “‘as early as 1990.” 


Metaflow Technologies (Vancouver, British Columbia) has licensed Sun 
Microsystems’ SPARC RISC technology and plans to manufacture 
SPARC microprocessors with advanced ECL process technology as the 
foundation for its own future supercomputing-class systems. Metaflow’s 
SPARC computers, performing in the range of 100 MIPS and 100 
MFLOPS, are scheduled to be introduced in Q2 1989. 

Texas Instruments (Dallas) also has signed a licensing and coopera- 
tive development agreement with Sun in which TI will use SPARC in 
future computer systems and will design, manufacture, market, and 
distribute SPARC chips worldwide. 

According to a spokesperson for Texas Instruments, ““TI plans to 
develop future SPARC high-end commercial Unix System V systems, 
incorporating artificial intelligence capability, that will be complemen- 
tary to TI’s current product lines.”’ 

TI and Cypress Semiconductor (San Jose, CA) have signed a five-year 
alternate-source agreement for SPARC microprocessor components, the 
first such agreement for a complete SPARC component chip set, accord- 
ing to company spokespeople. In exchange for sourcing Cypress SPARC 
components, TI has given Cypress the resale rights to a TI Floating 
Point Unit and manufacturing rights for a SPARC derivative Floating 
Point Unit. Both companies will manufacture complete SPARC chip 
sets. Cypress also has rights to second-source the next-generation 
SPARC processor being developed by TI and Sun. 
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~ SOLID MODELING: 


WE'RE 
INTRODUCING 
THE NEW 


PERFORMANCE 
STANDARD 


FOR DESKTOP 


“WYTIWYG” 


A 


AUTODESK, INC. 


WHAT YOU THINK 
IS WHAT YOU GET 


Create and Build. This high-performance rocker arm for the Eagle Engine™ is modeled by extruding a 2-D 
AutoCAD’ profile (1) to solid form by sweeping (2). It's “drilled” “machined,” and “filleted” using Boolean 
operations on solid primitives (3-4) and checked for fit using top-down design techniques (5). The model 
database contains all necessary information for mass property calculations, finite element meshing and other 
downstream applications. 


AutoSolid™ models. The perfect match to your way of thinking. 


he hallmark of a good 

engineer is the ability to 

imagine a solution. And 
the purpose of a solid model- 
ing system is to translate that 
solution into the real world. 


Ideally, asolid modeler 
should be accurate. AutoSolid 
is. By combining constructive solid 
geometry and boundary repre- 
sentation techniques, AutoSolid 
produces only informationally 
complete models with absolute 
validity. Because it’s based on PADL 
(Part and Assembly Description 
Language*) AutoSolid’s geometry 
has the accuracy required for 
downstream applications such as 
mass properties, finite element anal- 
ysis and NC toolpath generation. 

Ideally, a solid modeler 
should be easy to use. AutoSolid 
is. Models take shape on the com- 
puter screen the same way they 
do in the engineer's mind - in 
three dimensions. You can combine 
solid shapes via Boolean operations 
or use AutoCAD? profiles to 
sweep or extrude finished parts. 
Either way, assemblies are con- 
structed visually and analytically 
so better engineering decisions 
can be made faster. 

AutoSolid’s pop-up menus are 
easily customized to offer user- 
defined primitives, commands, 
parts and assemblies. Virtually 
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AutoSolid is written in C for UNIX®-compatible 


‘ operating systems. It runs on a variety of hard- 


ware, including the IBM® PC/AT? IBM PS/2°+, Compaq? 286/386 and Apollo® workstations. Peripheral 
support is provided for medium and high end graphics display devices, color plotters, printers, 
film recorders, mice and digitizers. Files can be exchanged to AutoCAD, or other CAD systems, 
via IGES and DXF™ conversion utilities. AutoSolid files and programs are compatible with many 


popular networking architectures. 


any number of windows can dis- 
play simultaneously active views. 
And models can be lighted and 
shaded for realistic visualizations. 

Ideally, a solid modeler 
should be on every engineer’s 
desktop. AutoSolid will be. Just 
$5000** buys the complete soft- 
ware package. There are no “extras,’ 
no gimmicks, no hidden costs and 
no proprietary hardware to buy. 
That’s because AutoSolid is part of 
the Autodesk family of engineering 
software products-products that 
offer professional performance 
on personal workstations. 


Autodesk, the Autodesk logo, and AutoCAD are registered in the U.S. Patent a 
pany. Compaq is a registered trademark of Compaq Computer Corporation. IBM, AT, and PS/ 
Apollo is a registered trademark of Apollo Computer, Inc. *PADL was written at the University 0 


registered trademark of Matrox Electronic Systems, Ltd. * *Suggested retail price in U.S. dollars. 


AutoSolid is available from 
specially-trained dealers or through 
Autodesk's national accounts pro- 
gram. Both provide the service 
and attention you'd expect from 
the company that pioneered 
desktop CAD. 

With AutoSolid, you'll get even 
more than you think. Call today to 
find out why. 


AUTODESK, INC. 


2320 Marinship Way * Sausalito, CA 94965 
800/445-5415 extension 32 


nd ‘Trademark Office by Autodesk, Inc. AutoSolid and DXF are trademarks of Autodesk, Inc. Eagle Engine is a trademark of Eagle Engine Manufacturing Com- 
d PS/2 are registered trademarks of International Business Machines Corporation. UNIX is a registered trademark of AT&T and Bell Laboratories. 
f Rochester with further development at Cornell University. TIBM PS/2 is supported with Matrox PG2-1281 graphics card only. Matrox is a 


GET AHOLD OF 
SOME INSIDE 


INFORMATION, 


Visualize and Analyze. Cutaways (1) reveal inner detail of complex structures and assemblies for design 
verification before physical prototypes are made (2). Extensive mass properties data (3) is available, which 
can supply loading information for AutoSolid’s automatic finite element mesh generation facility (4) to 
preprocess the model for AutoSolid ANSYS‘or 3rd-party FEA. The results of the analysis (5) can be post- 
processed and displayed in a variety of ways. 


AutoSolid™ models. Accurate data from reliable sources. 


olid modeling saves time 

and money because it 

substitutes computer 
data for physical prototypes. 
A solid modeler is useful to 
the extent that it simulates 
real-world objects closely 
enough to provide meaning- 
ful analysis. 


Analysis means FEM and 
FEA. AutoSolid’s PADL*based 
models are informationally com- 
plete, so they provide the structural, 
internal data necessary to perform 
sophisticated finite element analysis. 


AutoSolid is written in C for UNIX*compatible 
operating systems. It runs on a variety of hard- 


With AutoSolid’s automatic 2-D ware, including the IBM® PC/AT; IBM PS/2°t, Compaq? 286/386 and Apollo® workstations. Peripheral 

and 3-D meshing ; engineers can support is provided for medium and high end graphics display devices, color plotters, printers, film 

generate a complete mesh with recorders, mice and digitizers. Files can be exchanged to AutoCAD, or other CAD systems, via IGES 
and DXF™ conversion utilities. AutoSolid files and programs are compatible with many popular net- 

user-selected density. working architectures. 

Elements or nodes can be 

placed or modified manually as 

well. You can specify boundary model is built. Mass properties It won't take you long to analyze 

and loading conditions including information can be displayed at AutoSolid’s value. For just $5000; *- 

moment, temperature, pressure any time and measured to any no “add-ons,” no “gotchas’”—you can 

and acceleration or rotational level of accuracy with just a few purchase AutoSolid from one 

force. Finite element analysis is keystrokes. Model geometry can of Autodesk's select, specially- 

available through a variety of be passed to AutoCAD*® for full trained dealers. Or you can choose 

AutoSolid-compatible solvers, dimensioning. the national accounts program that 

such as ANSYS® and NASTRAN? Analysis means visual- combines the nationwide coverage 

AutoSolid post-processes the ization. The more realistic the of Autodesk with the closeness of 

analysis and provides a precise screen display, the easier it is for your local dealer. 

visual interpretation of the results. | you to communicate ideas and AutoSolid is part of the Autodesk 


Analysis means mass prop- __ refine solutions. AutoSolid offersa —_ family of engineering software 
erties. AutoSolid reliability gives —_- variety of shading and rendering offering professional performance 


you consistent, quality informa- options that help you visualize on personal workstations—at 
tion about any solid object you complex assemblies and identify personal prices. 

create. Moments and products of —_ interferences. You can create real- Get hold of more information 
inertia, radii of gyration, surface istic finished parts on screen in a about AutoSolid by calling today. 
area, volume, density, and more fraction of the time it takes to 


are Calculated automatically asthe —_ build physical prototypes. 


AUTODESK, INC. 


2320 Marinship Way * Sausalito, CA 94965 
800/445-5415 extension 32 


Autodesk, the Autodesk logo, and AutoCAD are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. AutoSolid and DXF are trademarks of Autodesk, Inc. ANSYS is a registered trademark of Swanson Analysis Systems, Inc. 
NASTRAN is a registered trademark of the National Aeronautics and Space Administration. Compaq is a registered trademark of Compaq Computer Corporation. IBM, AT, and PS/2 are registered trademarks of International Business Machines 
Corporation. UNIX is a registered trademark of AT&T and Bell Laboratories. Apollo is a registered trademark of Apollo Computer, Inc. *PADL was written at the University of Rochester with further development at Cornell University. 
TIBM PS/2 is supported with Matrox PG2-1281 graphics card only. Matrox is a registered trademark of Matrox Electronic Systems, Ltd. * *Suggested retail price in U.S. dollars. 
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Verify and Distribute. The AutoSolid Programming Interface (API), DXF™ and IGES facilities make it 
easy to send AutoSolid models to downstream applications. Views of an AutoSolid model can be detailed and 
dimensioned by AutoCAD® (1). C-language API programs can be written to drive NC toolpath generation and 
verification programs (2-3) directly from AutoSolid. Graphics and data can be sent to technical publishing 
packages (4), and custom interfaces (5) can easily be programmed. 


AutoSolid™ models. Precisely the kind of tools you need. 


he ultimate goal of a 

mechanical design is the 

production of a finished, 
saleable part. Solid models 
made by computer become 
real-world objects made by 
machine. 


Efficient manufacturing 
requires data. AutoSolid’s infor- 
mationally complete models give 
you more than simple parameters 
for milling and stamping. AutoSolid 
model geometry can be passed to 
AutoCAD? and third-party manu- 
facturing programs where it's 
processed for Materials Require- 
ments Planning, Computer Aided 
Process Planning or other shop 
floor applications. AutoSolid moves 
from design tool to production tool 
as your ideas take shape. 

Numerically controlled 
machine tools require data. 
The AutoSolid modeler maintains 
a sophisticated database that tracks 
not only the constructive solid 
geometry tree but the boundary 
file of every model it creates. The 
information about faces, points 
and vertices, along with user- 
specified material properties, lets 
third-party NC programs generate 
an automated toolpath. 

Specialized applications 
require data. Every manufactur- 
ing need is different, so AutoSolid 
leaves the door open to invention. 


TECHNICAL PUBLISHING 


Autodesk, the Autodesk logo, and AutoCAD are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. AutoSolid and DXF are trademarks of Autodesk, Inc. Compag is a registered trademark of Com 
IBM, AT, and PS/2 are registered trademarks of International Business Machines Corporation. UNIX is a registered trademark of AT&T and Bell Laboratories. Apollo is a registered trademark of Apollo Computer. 


AutoSolid i is written in C for U UNIX®- X°compatible 


operating systems. It runs on a variety of hard- 


ware, including the IBM° PC/AT? IBM PS/2°f, ‘Compaq? 2 286/386, and 1d Apollo workstations. Peripheral 
support is provided for medium and high end graphics display devices, color plotters, printers, 
film recorders, mice and digitizers. Files can be exchanged to AutoCAD, or other CAD systems, 

via IGES and DXF™ conversion utilities. AutoSolid files and programs are compatible with many 


popular networking architectures. 


With the “C” language AutoSolid 
Programming Interface (API) you 
can customize AutoSolid any way 
you see fit. API gives you unlimited 
access to the AutoSolid database 
so you can distribute information 
throughout your organization, 
program parametric parts and 
create your own menus. You can 
even run other programs through 
the AutoSolid user interface. 
AutoSolid is available through a 
network of specially-trained and 
staffed dealers or from Autodesk’s 
national accounts program. But if 
all this information doesn't convince 
you that AutoSolid is the smooth- 


CUSTOM DRIVERS 


est way to sail downtream, con- 
sider one more data point-$5000° 
That's all it costs to put AutoSolid’s 
design, analysis and production 
capabilities on your desktop. There 
are no “come-ons’ or “switches.” No 
proprietary hardware is required 
because AutoSolid is a part of the 
Autodesk family of engineering 
software, offering professional 
performance on personal 
workstations. 

For the exact details on 
AutoSolid, call Autodesk today. 


AUTODESK, INC. 


2320 Marinship Way * Sausalito, CA 94965 
800/445-5415 extension 32 


Matrox PG2-1281 graphics card only. Matrox is a registered trademark of Matrox Electronic Systems, Ltd. *Suggested retail price in U.S. dollars. 


aq Computer Corporation. 
IBM PS/2 is supported with 
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Using AutoCAD® Release 10’s Advanced User Interface (AUI™), a 2-D profile (1) of the Eagle Engine’s™ 
main bearing cap is drawn. A few keystrokes (2) translate the part into 3-D. Sending the model to 
AutoSolid™ defines the part's intersecting bolt holes with Boolean operations. Returning the geometry 
to AutoCAD, multiple simultaneous views (3) assure correct placement of features. Passing a view to 
AutoShade™ creates a shaded visual (4) of the part’s surface geometry. AutoCAD then details and 
dimensions the model in three plan views (5) for production. 


AutoCAD Release 10. Three new dimensions to the CAD standard. 


ith over 170,000 
success stories told in 
seven languages, run- 
ning on all significant com- 
puter makes and extended 

by hundreds of third-party 
programs, AutoCAD is the 
unquestioned CAD standard. 
AutoCAD Release 10 takes a — 
the standard to new dimen- OF ey eck ce, TNT Hee eeeeee 
sions with three major = ae - , 
enhancements. 
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AutoCAD Release 10 runs on a variety of standard hardware, including the IBM® PC/AT® 
and Compaq® 286 and 386 personal computers. Release 10 will also be available for the 

IBM® PS/2® and Macintosh II personal computers, and Apollo*, DEC® and SUN® workstations. 
Autodesk's industry standard DXF™ file format has been updated to 3-D, and allows binary file 
exchanges between different hardware and operating systems running AutoCAD without 


Three-dimensional design 
lets engineers visualize and explore 
solutions from any viewpoint. 


Objects are rotated interactively, 
in real time, and displayed through 
any combination of four view- 
ports* By adding AutoShade™ and 
AutoF'lix;” you can create realistic 
rendered images, in still or ani- 
mated form, for better interpreta- 
tion of spatial relationships. Profiles 
defined in AutoCAD can be sent to 
AutoSolid™ for sweeping or extrud- 
ing into finished solid models. 

3-D design is a new technique 
for many engineers, but AutoCAD 
makes it easy to use. Just three 
new commands give you full access 
to the benefits of 3-D. Plus, these 
new commands are found in 
AutoCAD’s Advanced User Inter- 
face (AUI);™ which features pull- 
down menus, icons and dialogue 
boxes for entering powerful 
drawing commands like ZOOM, 
UNDO and REDO. 

Surface modeling lets design- 
ers put complex ideas in to pro- 
duction faster. With AutoCAD 


conversion to generic data formats. 


you can use surfaces of rotation 
and revolution, tabulated cylin- 
ders, ruled surfaces and Coons 
patches to define sophisticated 
shapes. The AutoCAD database 
maintains information required 
for downstream applications such 
as finite element analysis and 
numerically-controlled toolpath 
generation. 

Entity handles bring addi- 
tional power and utility to Auto- 
CAD. They are a means to attach 
unique, permanent alphanumeric 
identifiers, such as part numbers 
and capacity ratings, to graphical 
entities in your AutoCAD draw- 
ing. These handles can be reported 
and manipulated by third-party 
database management packages 
for bills of materials, document 
management and control, inven- 
tory management and production 
planning applications. 

Of course, Release 10 includes 


est corser? Other corner: Regewerating draw tng. 


comand : 


5 


all of the popular features and capa- 
bilities that have made AutoCAD 
the standard. The AutoLISP® pro- 
gramming language, for AutoCAD 
customization, lets you create your 
own menus and command macros 
to re-define AutoCAD as you 
choose. Third-party programs offer 
specialized packages for every- 
thing from chemical engineering 
to technical documentation. 

AutoCAD is part of the Autodesk 
family of engineering software, 
offering professional performance 
on standard personal workstations 
at personal prices. The products 
are available through a network 
of authorized dealers who provide 
attentive, qualified support. Buy- 
ers can also choose Autodesk's 
national accounts program for 
volume purchases. 

Call today to find out how 
AutoCAD can add new dimen- 
sions to your design performance. 


AUTODESK, INC. 


2320 Marinship Way * Sausalito, CA 94965 
800/445-5415 extension 32 


Autodesk, the Autodesk logo, AutoCAD, and AutoLISP are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. AutoShade, AutoFlix, AutoSolid, Advanced User Interface and DXF are trademarks of Autodesk, Inc. Compaq is 
a registered trademark of Compaq Computer Corporation. IBM, AT, and PS/2 are registered trademarks of International Business Machines Corporation. Sun is a registered trademark of Sun Microsystems, Inc. Apollo is a registered 
trademark of Apollo Computer, Inc. DEC and VAXstation 2000 are trademarks of Digital Equipment Corporation. *16 viewports are available on 32-bit workstations. 


GET THE 
AUTOFACTS. 


Get together with Autodesk at AUTOFACT ‘88. 


isit booth #7100 at AUTOFACT ’88 
and see the entire family of 
Autodesk products in action at 
Chicago's McCormick Place East, 
October 31 through November 2. 
Autodesk will demonsirate an integrated 
solution to automated manufacturing 
based on the company’s design products 
and third-party hardware and software. 

Autodesk will also demonstrate the support 
behind the solution-a carefully-chosen network 
of authorized dealers. Autodesk dealers have 
earned reputations as the best in the industry. 
Their technically talented staff can point you 
toward cost-effective engineering solutions. 

Support is also available through Autodesk's 
new national accounts program which gives 
you volume purchasing power combined with 
comprehensive local assistance. 

Drop by booth #7100 and see AutoCAD? the 
world-wide CAD standard; AutoSolid™ the 


powerful MCAE tool; AutoFlix™ for engineering 

automation; the AutoShade™ rendering The see ee ie was — pion in less ie one ~~ To Peabo = 
: ® : 4 power of Autodesk integration at A ‘88 designers isolate a main bearing cap, one of the 

face calle a ces Peers Peasenlne th engine's most highly stressed parts, and produce it using Autodesk and third-party products. 


the performance you expect from Autodesk. Create and Build. The Challenge: strengthen a bearing cap to withstand the forces of 
3,000 horsepower at 10,000 RPM. Using AutoCAD and the Synthesis™ engineering 
spreadsheet, a parametric design of the bearing cap is developed. To strengthen 
the design, the cap’s shoulder height is increased 3/107 with all other-proportions 
changing according to the parametric program. To test this idea, the part's pro- 
file is sent to AutoSolid where it is extruded into solid form. 
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Visualize and Analyze. The Task: model the new concept to see if it works as planned. 
AutoSolid’s automatic finite element meshing facility is used to preprocess the 
model for ANSYS® finite element analysis. The loading conditions and boundary 
constraints are specified for a 3-D finite element mesh which is then sent to ANSYS 
for solution. After analysis, the model is post-processed by AutoSolid for a 3-D 
color display of the results. 


Verify and Distribute. The Result: an optimal design that is accurately manufactured 
and documented. The AutoSolid model is sent to Bridgeport's E-Z CAM® for NC 
toolpath generation and verification. Bridgeport’s Interact® Machining Center 
cuts and drills the part. The machined part's coordinate measurements, supplied 
by Bridgeport’s CMM system are compared to the original AutoCAD drawing to 
determine accuracy. Other AutoCAD data is used by a Malekko™ system to prepare 
bills of materials. 


Our new national accounts program 
gives you company-wide consistency 
and local support from our select dealers. 


Autodesk, the Autodesk logo, AutoCAD, and AutoSketch are registered in the U.S. Patent 


® 
and Trademark Office by Autodesk, Inc. AutoShade, AutoFlix, AutoSolid, and DXF are trade- 
marks of Autodesk, Inc. ANSYS is a registered trademark of Swanson Analysis Systems, Inc. AU TODE SK INC 
NASTRAN is a registered trademark of the National Aeronautics and Space Administration. 4 ; 
Eagle is a trademark of Eagle Engine Manufacturing. EZ-CAM and Interact are registered 2320 Marinshi p Way * Sausalito, CA 94965 
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trademarks of Bridgeport Machine Company. Synthesis is a trademark of Synthesis, Inc. : 
Malekko is a trademark of Malekko Corporation. 800/445-5415 extension 32 


: ‘ Digital (Maynard, MA) reports that it has “continued to grow faster, 
Financial Reports and with higher profits, than the computer industry” for Q4 of its fiscal 
year, ended July 2, 1988. Among the statistics reported for the quarter 
are: operating revenues of over $3.3 billion, up 25% from last year, and 
net income of over $400 million, up 6% from last year. For the fiscal 
year just ended, DEC reports operating revenues of almost $11.5 bil- 
lion, up 22% from last year, and net income of $1.3 billion. 

In other financial news, Sun Microsystems (Mountain View, CA) 
reports revenues for its fiscal year ended June 30, 1988 of just over $1 
billion, up 96% over last year, with net income for the period up 83% to 
$66.4 million; Mentor Graphics (Beaverton, OR) reports that Q2 1988 
revenues were $72.1 million, up 34% from last year, while net income 
for the quarter was a record $8.1 million, up almost 72% from last year; 
The MacNeal-Schwendler Corp. (Los Angeles) reports revenues for Q2 
ended July 31, 1988 totaling $10.1 million, up 19% from last year, and 
net income of $2.2 million; Aldus Corp. (Seattle, WA) reports for Q2 
ended July 1, 1988 revenues of $19.2 million, up 106% over last year, 
and net income of $3.3 million, up 75% over last year; Tseng Labs Inc. 
(Newtown, PA) reports Q2 revenues of $4.2 million, up 9% from last 
year, and net income of $504,283, up 41% from last year; Encore Com- 
puter Corp. (Marlboro, MA) estimates record quarterly earnings for Q3 
ended July 30, 1988 totaling a revenue increase of approximately 150%; 
Microsoft (Redmond, WA) reports for fiscal 1988 record results of $590.8 
million in revenues and $123.9 million in net income; and Intergraph 
(Huntsville, AL) reports for Q2 ended June 30, 1988 revenues of $203.4 
million and a gross profit of $108.8 million. 


: ® Stellar Computer (Newton, MA) announced agreements with 
Joint Marketing Wavefront Technologies, Intelligent Light, Media Logic, Paragon Imag- 
and Development ing, and the University of Lowell for the marketing and availability of 
their graphics and image-processing software on Stellar’s GS1000 
Graphics Supercomputer. 
® Pre-Press Technologies (Encinitas, CA) and Interscan (Minneapolis) 
announced a joint marketing agreement as well as an agreement to 
integrate Pre-Press Tech.’s color-correction software with Interscan’s 
scanner software. 
@ Apple Computer (Cupertino, CA) and DEC defined a framework for 
connecting Apple Macs with DEC VAX/VMS systems and announced a 
program for servicing Macs and related products through DEC’s Field 
Service organization in selected locations in the US. 
® Sun Microsystems (Mountain View, CA) and Micro Engineering Solu- 
tions (Farmington Hills, MI) signed an OEM agreement under which 
the latter will sell its Solution 3000 family of design and manufactur- 
ing software on Sun-3 and Sun386i workstations. 
® The Data Systems Group of Texas Instruments (Austin, TX) signed a 
multi-million-dollar contract to provide Apollo Computer (Chelmsford, 
MA) with TI’s OmniLaser Series 2000 Model 2108 page printers. As a 
VAR for TI, Apollo will incorporate the lasers with its engineering 
workstations. 
@ Fikonix (Bedford, MA) announced a joint marketing agreement with 
the Avalon Development Group (Cambridge, MA) under which the two 
firms will promote use of the Eikonix 1435 Slide Scanner with Avalon’s 
PhotoMac color photo design software. 
@® Parametric Technology (Waltham, MA) announced support for SGI’s 
Iris 4D/70 Superworkstation as an additional hardware platform for its 
Pro/Engineer parametric, feature-based solid-modeling system. 
® The Patran Software Products Division of PDA Engineering (Costa 
Mesa, CA) announced that its Patran MCAE design and analysis soft- 
ware supports SGI’s Iris 4D family of workstations. 
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Contract Wins 


Acquisitions 
and Mergers 


NCGA’s Animation 
Competition 
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® Digital Equipment Corp. (Maynard, MA) has obtained a multi- 
million-dollar agreement with British Gas for its VAX and VAXstation 
systems and workstations, and DEC’s Systems Cooperative Marketing 
Program participant, Synercom Technology (Houston), will supply to 
DEC georelational information management software and related ser- 
vices for the VAX systems 

® The Pittsburgh Supercomputing Center has signed a $30 million con- 
tract with Cray Research, under which the center will replace its Cray 
X-MP/48 supercomputer with the eight-processor Cray Y-MP/832, which 
has three times the power and four times the memory of its predecessor 
@® The Graphicon Products Division of Star Technologies (Sterling, VA) 
was awarded a contract by GE’s RCA Government Communications Di- 
vision (Camden, NJ) to design and manufacture TEMPEST graphics 
workstations for use by the US Navy in C*I applications 

@® Omnicomp Graphics Corp. will provide Switzerland-based Asea 
Brown Boveri, the world’s largest electrical engineering company, with 
multichannel graphics display systems for its electrical network control 
systems worldwide 

@ System Integrators Inc. (Sacramento, CA) will provide publishing sys- 
tems to three of Europe’s top newspaper and-magazine publishers: The 
Financial Times (London), Uitgeversmaatschappij C. Misset b.v. 
(Doetinchem, Holland), and Axel Springer Verlag AG (Bonn, West 
Germany) 

@ Intelligent Light has installed five animation software licenses at 
The Stichting voor Computeranimatia (SCAN, The Netherlands) na- 
tional center for computer graphics and teaching and research facility 
for computer animation 

® Viewlogic Systems (Marlboro, MA) has been awarded a contract to 
supply 180 of its Workview 3000 CAE workstation packages to Intel 
Corp.’s Oregon Systems Division (Hillsboro, OR). The CAE tools will 
run on Intel’s internally developed, 386-based SYS302 PC. 


Crosfield Electronics (Glen Rock, NJ) has acquired Lightspeed Inc. 
(Boston), establishing a product line of computerized creative design sys- 
tems that encompasses the two major PC technologies. Adra Systems 
(Lowell, MA) has agreed to acquire Eleam Inc., a Waltham, MA-based 
developer and marketer of numerical control systems software. 

Masscomp (Westford, MA) and Concurrent Computer Corp. (Tin- 
ton Falls, NJ) have announced that Masscomp will offer to purchase all 
shares of Concurrent, which is expected to result in the merger of Con- 
current into Masscomp. The company will then be called Concurrent 
Computer Corp. SAS Institute Inc. (Cary, NC) has acquired Toronto- 
based Neo-Visuals Inc., developer of high-end, 3D graphics and ani- 
mation software products. And A.B. Dick Company (Chicago) has ac- 
quired Waltham, MA-based Itek Graphix Corp. 


The National Computer Graphics Association (NCGA) is accepting en- 
tries in its fourth annual International Computer Animation Competi- 
tion. Entries will be judged on technical quality and creative use of 
computer graphics in the professional and nonprofessional categories of 
broadcast computer graphics, television commercials, corporate presen- 
tations, technology and computer graphics research, short 
films/videos/theatrical computer graphics, and student/faculty. 

By honoring the best in computer animation, NCGA hopes to increase 
public awareness of how computer graphics is emerging as a practical 
communication tool for applications in entertainment, business, and 
science. For more information, contact NCGA, 2722 Merrilee Dr., Suite 
200, Fairfax, VA 22031; 703-698-9600 or 800-225-NCGA. 
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TrueVista™ Videographics Adapters 


We Just Made Choosing Your 


NU 


You've probably seen our TrueVista products, 
or you've heard about their powerful features 
like the real-time frame capture, on-board 

T| 34010 coprocessor, large frame buffer, 
NTSC/PAL compatibility and more. Recently, 
we announced several new products in the 
series, each with unique potential for your 


TrueVista Series 


Ste XO te 
1024x512 
1024 x 1024 


MAXIMUM 32 bits/pixel 
ADDRESSABLE 16 bits/pixel 
RESOLUTIONS | 8bits/pixel 


Graphics Card ‘ 


As Easy As 1,244. 


FEATURES ATVista iM | AtVista2M | AtVista4M 
BUS 
1024x512 
1024 x 1024 
2048 x 1024 


VMX EXPANSION 2-10 Mbytes | 2-10 Mbytes | 2-10 Mbytes 
PRICE $2995. $4250. $5995. $4250. $5995. 


1M 


2M 
4M \ 


Om video to digital pre-press to 
sing. So now, whether your choice 
ass platform or the Macintosh® Il, 
/need one source for your graphics 

, the TrueVista series. The chart below 

les several key differences in the 

ucts. 


applicatio 
image pr@ 
isanA 
YOU OF 
nee 


1024x1024 | 1024x512 1024 x 1024 
2048 x 1024 | 1024x1024 | 2048x1024 
2048 x 2048 | 2048x1024 | 2048x2048 


Now There’s Software You Can Count On, Too. 


To complete the equation, addin STAGE™ , 
our comprehensive graphics environment for 
the 34010. Since STAGE is host-independenrt, it 
allows you to access the coprocessor directly, 
regardless of the bus. So your program on the 
AT can be quickly ported to the Macintosh II. 
Customers will not be tied to one platform 
either, as files and programs will be compatible 
across both hosts. STAGE is currently available 
for the AT Vista series, and will be available 
soon for the NuVista as well. 


\ 


TRUEVI 


With the new members of the TrueVista family 
and the release of STAGE, you now have 
everything you need to develop exciting new 
products for the next generation of computer 
graphics. And many applications are already 
appearing to assist you in your immediate 
needs. Contact us to learn more about our 
products or our third-party developer program 
and the support available to you. You'll soon 
see how you can count on Truevision to 
provide all your graphics solutions. 


SION 


7351 Shadeland Station, Suite 100, Indianapolis, IN46256 800/858-TRUE 


INTERNATIONAL: Canada 416/499-9400 France 33-13-952-6253 Italy 39-2-242-4551 Switzerland 41-1-825-0949 
U.K. 44-1-991-0121 West Germany 49-89-612-0010 Other 617/229-6900 


Prices quoted are US Domestic suggested retail prices. Macintosh is a registered trademark of Apple Computer, Inc, 


© Truevision, inc. 1988 
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Agatha Christie (1891-1976) 


Great American 
Plotter, 


If your idea of a great plot begins and ends with Agatha Christie, you haven’t read the book on Numonics. 
We offer an excellent selection of single and multi-pen plotters, including A to E models which feature 
dual processors and 500K buffers and perform at speeds up to 25 ips, pen down. We can’t promise you 
clever and entertaining plots, but we can guarantee you some great ones. 


(}NUMONICS 


The red hot computer peripheral company. 


101 Commerce Drive, Montgomeryville, PA 18936, Toll-free: 1-800-247-4517. In PA, call collect: 215-362-2766 
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The power and performance of 
big-system CADD...MicroStation PC 


How MicroStation works for Teledyne Brown Engineering 


Teledyne Brown, an Intergraph customer, is 
the payload mission integration contractor for 
George C. Marshall Space Flight Center. 
Teledyne Brown ensures the successful 
integration of scientific experiments with the 
space shuttle orbiter and the Spacelab 
module, including subsystems. 


The compatibility of MicroStation PC with 
Intergraph’s other software offerings allows 
Teledyne Brown to transfer projects in various 
stages between the VAX and MicroStation until 
payload integration is complete. 


Multi-Purpose Experiment Support Structure 
(MPESS) carries a wide variety of scientific 
experiments into space. 


Materials Science Laboratory (MSL), attached to 
the support structure, shown on MicroStation PC 


Shaded image of a completed MSL payload on 
the shuttle 


MSL payload in position on the shuttle, shown 
in 2D on MicroStation PC 


Powerful graphics 

A true 3D PC CADD package, 
MicroStation performs shading and 
hidden line removal. Undo/Redo, DXF 
In/Out, Linear/Area Patterning, and 
B-splines are just a few of the hundreds 
of commands that help you enter, 
manipulate, view, and store a wide 
variety of designs. 


Speed and ease of use 
MicroStation is one of the fastest PC 
CADD solutions available, and it’s 
extremely easy to use. It was created 
for design and drafting — even 
large-scale, production-size files — 
without additional hardware. 


Flexibility 

Up to 32 reference files can be attached 
to the active file for scaling, rotating, or 
clipping. MicroStation features dynamic 
update which allows you to see all the 
characteristics of the element before 
placement — minimizing errors and 
time-consuming corrections. 


Growth 

Designs created with MicroStation are 
compatible with Intergraph's VAX and 
UNIX applications — providing an 
inexpensive entry into our broad range 
of systems without the usual file 
translation problems of other software 
packages. 


Quality. Reliability. Performance. 
See for yourself. Call for more informa- 

tion or for a referral to the MicroStation 
reseller or education center nearest you. 


In the U.S., call 800-345-4856. 
In Alabama only, call 800-345-0218. 
Outside the U.S., call 205-772-1800. 
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Intergraph is a registered trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems, Inc., an Intergraph affiliate. VAX is a trademark of Digital Equipment Corporation. UNIX is a registered trademark of AT&T. 


INDUSTRY 


Graphics in Manufacturing 


A new technology faces an old problem 


By John Ganiz 


anufacturing,” that industry classification 
Vi that encompasses the corner sheet-metal 

shop, yacht builders in Marblehead, MA, and 
US Steel has always been an ever-receding market tar- 
get for vendors of information systems technology. 
Every generation or so, a bevy of companies crashes 
and burns in an attempt to crack the manufacturing au- 
tomation code. In the 1960s, it was purveyors of punch- 
card shop-floor control systems; in the 1970s, it was the 
closed-loop material requirements planning system 
suppliers; and in the 1980s, it’s been robot makers. 


The reasons that the 
CAD and CAM, 


shoals surrounding this 
market are so treacher- 


like oil and water, ous are twofold: 
share similar Pao EMS sce 
- e industry is no 
properties ; monolithic. Manufactur- 
but do not mix. ing enterprises are so di- 


verse as to defy general- 

purpose (and hence high- 
volume) solutions. From a vendor’s standpoint, selling 
and developing for General Motors is more similar to 
selling and developing for Exxon than for a small job 
shop. 
@® Second, there is a culture gap between those who 
serve the manufacturing operation and those who de- 
sign that which is to be manufactured. That gap ex- 
tends to the vendor cadres serving both constituencies. 
The vendors who make the machines and manufactur- 
ing tools aren’t the same as those who make the de- 
sign and engineering tools. | 
@ At times this culture gap has blossomed into some- 
thing more akin to the feud between the Hatfields and 
the McCoys. There probably isn’t a manufacturing 
manager over 45 who doesn’t harbor some level of mis- 
trust for automated shop-floor control systems or MRP 
II and online inventory control systems. The war sto- 
ries of failed information systems technology seem to 
be more plentiful and more textured with violent im- 
ages in the manufacturing industry than most. 


The code has still not been cracked. In the early 
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1980s, the key automation technology was “flexible 
manufacturing,’ the process which, based on the ap- 
plication of sophisticated computerized tools and data- 
bases, was to break US manufacturers out of their old, 
assembly-line inefficiencies. But companies have dis- 
covered that flexible manufacturing can be both ex- 
pensive and not so flexible, so expectations have cooled 
since this buzzword’s heyday. 

So this is the environment—and it’s a somewhat hos- 
tile and cynical one—into which vendors of graphics 
products and services get to sell. Were manufacturing 
not such a big part of what American and foreign com- 
panies do for a living, it might not be worth addressing. 


Now for the Good News 

Manufacturers have come to realize that one of the 
key sources of their productivity woes is not with their 
inability to automate the manufacturing process but 


1987 Worldwide Manufacturing 
Automation Market 

($ Billions) 

Automated <n 

Fabrication 


Systems 
Ls eo) | 


Computers/ 
Controllers 
~$10.9 


Other 
Factory 
Automation os 
$3.3 CAD 
a Systems 
Applications $7.9 
Software  . 
$4.0 


Automated = . 
Material — Process 
Handling Control 
$4.5 Systems _ 

: “5 


~ Automated 7 
_ Test/Inspection — 
50 


_ (Source: 
Dataquest) 


Total Dollars: $56.2 Billion 
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| Functional Area 


Engineering 


Market Opportunity 


CAD/CAM systems, graph- 
ics packages, workstations 
ond PCs 


CAE systems and modules, 
graphics analysis pack- 
ages, workstations 


_ Graphics-based analysis 
packages, visualization 
fools, timesharing | 


~ Workstations, CRTs, model- 


ing and analysis pack- 
ages, database tools 


Graphics modules, worksta- 
tions, output devices for 
parts explosions, data 
representation, graphics- 
based Al 


‘Simulation packages, work- 


stations 


Scheduling systems, scan- 
ners, “electronic blueprint’ 


packages, monitoring 
workstation, graphics- 


based analysis packages 


Robot vision, integrated 
test/QC process displays 


AIE displays, graphics- 


based analysis, integration 
with CAD/CAE 


_ Electronic pubs, drawings, 


CAD linkages, workstations 
and training systems 


Barriers 


Market saturation, competi- 
tion, multivendor 
integration problems 


Dependent on CAD 
sophistication, plethora of 
specialty tools, need to 
integrate engineering dis- 
ciplines 


- Absorption into CAD/CAE 
tools, small market for stan- 
~dalone packages, lots of 


homegrown software 


“Historical lack of integra- 


tion with CAD/CAE, more 
entrenched Sng: 


— discipline 


Complex, multidat 
systems, hodgepod 
existing systems, graphics 
lives or dies based on nor 


graphics issues 


Manufacturing discipline 
and attitudes, incompatibil- 
ities of NC tools/cell con- 
trollers, low intrinsic 
graphics content 


Massive but highly fog 
mented market, union/user 
resistance, terrible past ex- — 
periences, low graphics 


— content 


Vision systems rudimentary, 
low value added in 
monitoring : 


Historically separate mar- | 
ket, market success based 
on revamp of manutactur- | 
ing process 


Database incompatibilities, 
batch versus online opera- - 


tions, tech pub profession- 
als knowledge of_~CT 
_ manufacturing process 
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The Vision 16 Create 
Electritying Images... 


The new Vision 16 image capture board has 
Targa™ 16 owners singing the blues. 


That’s because the Vision 16 delivers all the resolu- 
tion and performance of the Targa 16, and a whole 
lot more. Like a powerful graphic arts paint pro- 
eram from Time Arts, a $70 connecting cable and 
a one-year warranty. All for $1,795—$200 less 

than the Targa 16 alone. 


More performance for less money. You've got to 
like the sound of that. 


Graphic arts, architectural design, industrial de- 
sign or video editing. Whatever your profes- 

sion, Vision Technologies’ line of image capture 
boards and graphic arts software is in perfect tune 
with all your needs. 


S 


7 \ Created on a Vision 16 
image capture board 
) using ColorScheme II 
\ graphic arts software. 

Output to a Matrix 
PCR™ film recorder. 


At A Price That's 
Music To Your Ears 


To find out more about the complete line of products 
from Vision Technologies, call (415) 683-2900. 


Dealer inquiries are welcome. 


TECHNOLOGIES 
A Division of Everex Systems, Inc. 


os 


48504 Kato Road ® Fremont, California 94538 
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Vision 16 and ColorSchemell are trademarks of Everex Systems, Inc. Targa 16_ 
is a registered trademark of Truevision, Inc. Matrix PCR is a trademark of Matrix 
Instruments, Inc. © 1988 Vision Technolgies. All rights reserved. 


Above information is subject to change without notice. 


with their link between what’s designed and what’s 
manufactured. Getting 10% improvement out of a 
machining station may cost a lot more than getting en- 
gineers to design components out of common parts and 
getting engineers to design parts that are easy to 
manufacture, assemble, and service. 

Understand that this is no easy feat. The mechani- 
cal design that feeds manufacturing has traditional- 
ly been a stand-alone function, discrete even from the 
mechanical engineering analysis that determines 
whether a part will actually work. And that’s a trad1- 
tionally separate activity from the engineering that 
determines how the manufacturing floor should tool 
up to make the part. But it is a feat that can be accom- 
plished in small steps, and computer-aided graphics 
plays a pivotal role. 

In practical terms, we’re talking about computer- 
aided design systems to which computer-aided en- 
gineering functions are continually added and which, 
in turn, are slowly being linked to other mechanical 
and plant engineering functions. 

A case in point is Sikorsky Aircraft’s efforts to tie its 
2600 engineers into a common database that allows 
them to share not only CAD and CAE tools but also 
information on similar projects, design cost history, 
and particular design expertise within the company. 
Sikorsky’s expectations are that a common database 
Contributing editor Jonn Ganiz is executive vice president 
of Technology Financial Services (Chelmsford, MA) and 
editor of Tech Street Journal. 
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and electronic communications will help increase 
engineering productivity fourfold. Even more than 
that, however, better designs will increase manufac- 
turing efficiency and cut post-sale service and re- 
tooling costs. 


The CAD/CAM Myth 


Although it’s common to refer to computer-aided de- 
sign and computer-aided manufacturing under the 
run-together acronym of CAD/CAM, it’s a little like 
referring to water and oil together because they’re 
both liquid. They don’t mix. Or at least haven’t mixed 
much in the past. 

In theory, CAD and CAM ought to go together, but, 
in practice, they don’t. It’s just the way the two dis- 
ciplines have grown up, that’s all. The manual design 
and manufacturing operations weren’t integrated be- 
yond working with (optimally) the same set of 
blueprints. Why should automated versions be partic- 
ularly integrated? 

Slowly but surely, however, bridges are being built: 


@ A number of users and software vendors are work- 
ing on developing ‘‘feature-based’’ CAD modeling. 
Here the CAD system doesn’t develop images from ge- 
ometric primitives but from parts’ features. The 
cylinders portrayed in a traditional CAD image be- 
come holes and shafts in a feature model. The advan- 
tage of building designs using feature modeling lies 
in the parts information that is automatically en- 
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coded in the design. John Deere is already using fea- 
ture modeling on the design of spoked hubs. The tech- 
nology both helps engineers to design the hubs and 
produces the manufacturing process plan by which NC 
tool tapes are generated. 

@ The Air Force has developed a Product Definition 
Data Interface (PDDD, which is astandard format for 
adding parts information to CAD designs. A common 
encoding technique would allow better intersystem 
communication of design and manufacturing informa- 
tion. The Air Force has used PDDI to electronically 
transmit CAD and manufacturing data directly to the 
factory floors of manufacturing subcontractors. 

® The National Bureau of Standards (NBS) and the 
Initial Graphics Exchange Standard (IGES) organiza- 
tions are working on a more universal Product Data 
Exchange Standard (PDES) less focused on aerospace 
manufacturing than PDDI. 

® The Air Force and major suppliers are working on 
an extension to PDDI—a Geometric Modeling Appli- 
cation Program (GMAP)—that will be sufficient to de- 
scribe a part all the way through its life cycle. Design 
data will automatically generate test sequences, for in- 
stance, under GMAP. 


Meanwhile, developers of solids and surface model- 
ing packages, finite-element analysis packages, and 
manufacturing/engineering systems are continually 
working to extend CAD into the CAM realm. Since, 
in many ways, CAD is one of the more successful tools 


available for manufacturers, graphics product vendors 
are well-positioned for further market penetration. 


The Graphics Component 

For the moment, CAD and graphics-based CAE dom- 
inate the market opportunity for computer-based 
graphics in manufacturing. The shop floor or plant 
control portion of manufacturing is more database 
intensive, and it’s hard to see graphics dominating 
what is, essentially, machine-to-machine information 
processing. 

In looking at the market opportunity along the 
manufacturing value chain (see table) outside of CAD 
and its extensions into engineering, the biggest 1m- 
mediate opportunities appear to lie in documentation 
(electronic publishing) and manufacturing engineer- 
ing, where CAD-like tools model not the parts and as- 
semblies but the machining and assembly process 
itself. 

Once the various islands of automation along the 
value chain start to become integrated, though, new 
opportunities will arise in simulation and analysis— 
think of it as manufacturing “‘visualization,” akin to 
the concept of scientific visualization, which is current- 
ly being so widely publicized by the National Science 
Foundation. 

In the meantime, the manufacturing industry will 
remain the Russian Front of selling information sys- 
tems. It’s a vast market, and it’s the Sew ey | to the 
heartland, but the winters are cold. 


...without cutting comers. 


HEKE’S HOW 
ROLAND‘S CAMM-2 COMPUTERIZED | 
ENGRAVING MACHINE. 


No matter what kind of business you’re in, 
the Roland CAMM-2 Computerized Engraving 
Machine is the perfect tool to help you cut a 
bigger slice of the profit pie. 

The CAMM-2 Computerized Engraving 
Machine is designed to work with a PC. This 
combination allows you to expand your 
operation into engraving quickly and easily. 


HUNDREDS OF APPLICATIONS. 
Companies nationwide have been using the CAMM-2 
to: M Producename plates, signs and tags for their 
facility, special events and personnel. & Engrave 
serial numbers for identifying equipment. & Present 
personalized awards for their top-producing 
personnel. i Start a new business entirely. 


THE END RESULT: 


For a moderate cost, the end result is you can own a 


1-2 Computerized Engraving Machine and 

lately be on your way to higher profit 

Potential! Couple this with all the features outlined 

here and you should see the handwriting on the wall. 
It should spell profits. 


Ma Roland 


Pes DIGITAL GROUP 
WE DESIGN THE FUTURE 


CAMM-2 FROM 


Roland Digital Group/Division of Roland Corp. US/7200 Dominion Circle/Los Angeles, CA 90040-3647/Call (213) 685-5141/FAX (213) 722-0911/Telex 67-4489 RCUS LS. 
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RRP ER? 


GE debugs 


the biggest glitch 
in computer/video 
presentations. 


Large screen graphics and data 
display—solved by the new 
Talaria® MP Data/Video Projector. 


nN es 


AS SY 
Until now, computer graphics and 
data displays were only seen by the 
chosen few who hung arounda CRT, 
or a wee screen. GE now makes it 
possible for the masses— 100 or 
more people—to see your computer 
displays on a very large screen. 

How large? From 6 feet to over 
30 feet wide. 

With GE’s exclusive xenon arc 
lamp-powered light valve technology, 
the MP sets a precedent with projec- 
tions that are 10 times brighter than 
most CRT projectors. And with its 
multiple input capabilities, it easily 
interfaces with up to 16 different 
computer and video formats. 

Which makes the MP ideal for 
data processing, finance, training, 
marketing, sales, education, or any 
presentation with data residing in 
one or more computers. Or just 
plain video. 


Impressive output from virtually 
any input. 


How expansive is the list of compat- 


ible formats? Virtually any computer 


from 15 to 36KHz (including the 
IBM® PS/2™ and the Macintosh*® II); 
S-V HS; video RGB; composite feed; 
laser disc; live camera; satellite down 
link; broadcast television and CCTV; 
videotape and more. 

And switching between formats is 
as easy as touching a button on the 
hand-held Operator Control Unit, 
which gives you fingertip control up 
to 1,000 feet away. 

Plus, the Talaria MP can be used 
for front or rear screen projections, 
and is backed by the famous GE lim- 
ited warranty and worldwide service. 

Please call or write for more infor- 
mation. We'd also be pleased to set 
up a free MP demonstration so you 
can see the glitch is gone. 


General Electric Company 

Projection Display Products Operation 
Electronics Park 6-205 

P.O. Box 4840, Syracuse, New York 1322] 
315/456-2152 


GE Projection 
Display Products 


Imager is a trademark, and Talaria and se are registered trademarks of the General Electric Company. 


IBM isa registered trademark, and PS/2 is a trademark of the IBM Corporation. 
Macintosh is a registered trademark of Apple Computer, Inc. 
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MUTOH 


Stop Babysitting 
on the Job. _ 


1 ae 


Who has time to mess around with plotting pens ee 
that sometimes wet their plots, often leave annoying skips, 
and are always crying to be changed? It’s time to stop babying 
around with pens and get some serious plotting work done. 


How? By discovering the advantages of a Mutoh PRMD plotter i & 
It uses a quick-loading cartridge that holds up to 40 leads 9 


for peacefully uninterrupted plotting—without 4 
the need for a babysitter. Of course, it also has pen y 
capability for greater versatility. 


Pencil plotting is fast—up to 44.5 ips and 5.7G 
acceleration for the F-910A—for greater efficiency. 

It’s eraseable—so minor changes can be made quickly 
without the bother of replotting. It’s sharp—enabling 
cleaner copies, even with low-cost reproduction systems. 
And, pencil leads are certainly more economical. 


So put your pens to bed, and put a Mutoh pencil plotter 
to work for you. The rest is easy. 


We're Giving You a Whole New Line. 


See us at 


AUTOFACT ’88 Booth No.4061 


NEW PRODUCT 
The F-910A plotter 


takes either pen or pencil. 
Besolution of 0.0004" 
Speed of up to 44 5ips. 
Accelerates up to 5.7G. 


COMDEX FALL Booth No.T-806 


Pen/Vector Sorting Function. 
HP-GL compatible. 


MUTOH AMERICAINC. 


895 Cambridge Drive, Elk Grove Village. IL 60007 Tel:312/952-8880, Fax: 312/952-8808 
Western Office:4883 East La Palma Avenue. Suite 505, Anaheim CA. 92807 Tel: 714/779-2326 


MUTOH EVROPE GmbH. Klosterstrasse 112. 4000 Dusseldorf 1 F.R. Germany Tel:0211/3613095 Fax: 211-362128 
FOR CANADA. (West) 604/984-4171 (Central) 204/943-3010 (East) 416/479-2223 


NY MUTOH INDUSTRIES LTD. 
\ 


Uy | 6-1, Naka-Meguro 4-chome, Meguro-ku, Tokyo 153 Japan. Tel:(03)760-6111 
NALITOIH  Telex:2422575DRAMUT J FAX:(03)760-6506 Cable Address: DRAFTERMUTOH 


CIRCLE 147 ON INFORMATION CARD 


PRODUCTS 


Autofact’88 

Conference & Exposition 
McCormick Place East, 
Chicago lL 

31 October—November 3 


For additional information, see 


this issue's Graphics Events 


Galaxy 9000 Offers 


orkstation users 
have tended to 
look to add-on 
boxes and boards for their 
image-processing needs. A 
new direction, however— 
toward a workstation with 
a built-in image-processing 
capability—has been estab- 
lished with the recent an- 
nouncement by Crosfield 
Electronics Inc. (Glen Rock, 
NJ) of its Galaxy 9000 
family of 2D graphics work- 
stations. 

Designed specifically to 
manipulate large images in 
real time, the Galaxy 9000 
family features graphics 
capabilities typically as- 
sociated with higher-end 
workstations, including 
a dual-ported, memory- 
mapped display and pro- 
grammable graphics processor. Target 
applications include medical imaging, 
mapping, and graphic arts. 

Galaxy 9000 grew out of an effort to 
develop a standard platform for Cros- 
field’s traditional business, design, and 
prepress imaging applications. Says 
Gary Dolgins, vice president of market- 
ing, ‘““We developed Galaxy 9000 be- 
cause we couldn’t find an existing 
standard platform that offered the ex- 
ceptional image quality and speed 
necessary for interactive, high-quality 
graphics applications at a price that we 
could justify.’”’ (Prices range from 
$34,900 to about $60,000, depending 
upon display option, memory, and stor- 
age capacity.) 

The dual-ported, 8M memory-mapped 
display featured with the Galaxy 9000 
workstations can be configured to 
“roam” over a memory resident larger 
than the screen or to provide multiple 
buffers for “movie loops,” creating an 
interactive display. The programmable 
graphics processor performs graphics 
routines for custom applications and 
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draws at up to 80 million pixels per 
second. 

Galaxy 9000 also features a system 
bus linking workstation components in 
a data path operating consistently at 
44M per second, even with four proces- 
sors performing simultaneous trans- 
fers. An optional disk controller 


provides retrieval of images 
or parts of images from disk 
at up to 16M per second and 
a 4M buffer for real-time 
L/O. 

These features are pack- 
aged in a 2.5 MIPS, 68020- 
based engine (expandable 
up to four processors) that 
supports the following in- 
dustry standards: AT&T's 
Unix System V.2 (with Ber- 
keley enhancements), CGI, 
SCSI, NFS, TCP/IP, Ether- 
net, and X-Window. Dis- 
play options include a 
19-inch, 1280-by-1024-reso- 
lution, 60Hz noninterlaced 
display (monochrome or 
color) and a 19-inch, high- 
resolution (4096-by-3300), 
monochrome, 72Hz nonin- 
terlaced display. 

The family of Galaxy 
9000 workstations with its many 
graphics capabilities is available to 
OEMs and resellers and offers an inter- 
face to a fiber-optic, graphic arts local 
area network (GALAN), developed by 
Crosfield and designed to transfer 
small numbers of large graphics files. 
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Next-Generation Mac 


Apple Computer Inc. (Cupertino, CA) 
recently announced an enhanced ver- 
sion of its popular Macintosh II. The 
newest member of the Macintosh fam- 
ily includes a full 32-bit, 15.67MHz 
68030 microprocessor with PMMU 
(paged memory management unit), a 
68882 floating-point coprocessor, 4M of 
RAM, and a 1.4M “‘smart”’ disk drive 
capable of reading from, writing to, and 
formatting a variety of Macintosh and 
DOS disks. 

The 68030 also features a data cache 
as well as an instruction cache. In ad- 


dition, the ROMs for this machine (un- 
like the Mac II) are built onto SIMM 
modules for easier servicing and up- 
grading. 


Prices for the new product were not 


set at press time; however, Apple ex- 
pects the machine, which looks exact- 


ly like and is compatible with a Mac- 
intosh II, will cost 10 to 15 percent more 


than a similarly configured Mac II. 


Dealer-installable upgrades for the cur- 

rent Macintosh II are available. 
Apple estimates that the machine 

outperforms the Macintosh II by 10 to 
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15 percent (the 68030’s ability to move 
data faster from memory to CPU 
eliminates one wait state). The com- 
pany expects the machine to be pur- 
chased by software developers, 
advanced users (particularly in science, 
engineering, and desktop publishing), 
and by A/UX users. In fact, henceforth, 
A/UX will be delivered only on this 
platform. In addition, Fred Benz, prod- 
uct marketing manager, notes that 
“this machine will become a platform 
for subsequent revisions to the Macin- 
tosh Operating System.’ Among these 
revisions might be support for the 
PMMU. 

Apple’s new disk drive reads 400K, 
800K, and 1.4M Macintosh and 720K 
and 1.4M DOS and OS/2 disks. Control- 
ling the disk drive is a custom “swim”’ 
chip, which incorporates the “‘Integrat- 
ed WOZ machine” (IWM) used to con- 
trol disk drives on several of Apple’s 
earlier products. Although a DOS file 
directory can’t yet be included on the 
Macintosh desktop, Apple’s File Ex- 
change program facilitates the transfer 
of data to andfrom DOS and Macintosh 
application programs. 

Says Randy Battat, vice president, 
product marketing, “Apple believes in 
relatively small, one-at-a-time, in- 
cremental improvements that, over 
time, result in major enhancements.”’ 
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€v® Unigraphics for Apollo 


The solutions of McDonnell Douglas in 
the areas of drafting, wireframe model- 
ing, solid modeling, and finite-element 
analysis will receive new attention at 
Autofact when McDonnell Douglas’ 
Unigraphics software is demonstrated 
on Apollo (Chelmsford, MA) worksta- 
tions for the first time. 

Apollo has announced the availabil- 
ity of Unigraphics software on a range 
of Apollo workstations. The entry-level 
Series 3000 Personal Workstation will 
now offer the drafting, technical 
documentation, and 2D machining 
capabilities of Unigraphics. Applica- 
tions in machine design, simple analy- 
sis, 3D machining, and sheet metal/ 
composites manufacture will be avail- 
able on the recently introduced Series 
3500 Workstation (scheduled for dis- 
play at Autofact; see August Products) 
and the Series 4500 Personal Super 
Workstation. Unigraphics on Apollo’s 
high-end DN590 involves surface de- 
sign, advanced analysis, and 3D sur- 
face machining applications. 

According to the company, the in- 
troduction of Unigraphics on the Apol- 
lo family of workstations will allow it 
to strengthen its CIM capability. 
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The Personal Iris (see “SGI Breaks 
$20,000 Price Barrier,” this issue) is 
not the only new addition to Silicon 
Graphics’ (Mountain View, CA) 4D 
workstation family. In addition to ex- 
panding the Iris to the level of a per- 
sonal 3D workstation with the Personal 
Iris, the company has also announced 
the Power Iris Series, a family of high- 
end systems. Based on a multiprocess- 
ing architecture called Powerpath, the 
Power Series aims to integrate Silicon 
Graphics’ graphics technology with 
dramatically higher levels of computa- 
tional performance. 

“The Powerpath architecture will 
serve as a basis for several future 
generations of high-end systems from 
Silicon Graphics,” says Thomas Jermo- 
luk, vice president and general man- 
ager of the Advanced Systems Division. 
“It was designed to meet the needs of 
the most power-hungry users in com- 
putationally and graphically demand- 
ing fields such as visual simulation, 
molecular modeling, computational 
fluid dynamics, medical imaging, and 
mathematical theory.”’ 

In addition to the Powerpath mul- 
tiprocessing architecture, the Power 
Iris contains five new proprietary VLSI 
chips; Irix, a multiprocessing im- 
plementation of UNIX; and an auto- 
matic parallelizing compiler. The 
superworkstation will provide power 
users with larger data storage, in- 
creased input/output (I/O), built-in ex- 
pansion capability, and a higher level 
of computational capacity, according to 
the company. 


New Iris Family Power 


The Power Iris system supports up to 
four RISC CPU/FPU chip sets, each 
capable of generating 25 MIPS and 12.5 
MFLOPS peak performance, and uses 
the newly introduced R3000 from MIPS 
Computer Systems (Sunnyvale, CA). 
Large, sophisticated applications have 
proven the Powerpath architecture 
capable of sustaining 80 MIPS and 16 
MFLOPS of delivered performance. 

“These are true performance bench- 
marks,” says Dr. Forest Baskett, vice 
president of research and development. 
“Unlike traditional systems which tie 
up the same CPU for both computation- 
al and graphics processing, Powerpath 
processes graphics on a dedicated sub- 
system. This leaves the main CPU with 
more power for computation and analy- 
sis and provides users with ‘immediate 
mode’ graphics—graphics that are in- 
teractive with the evolution of the 
analysis being performed.” 

Both the Personal Iris and the Power 
Iris are binary compatible with Silicon 
Graphics’ existing line of 4D worksta- 
tions, so that applications can run com- 
patibly across the entire 4D family 
without recompilation. Both new prod- 
ucts utilize Silicon Graphics’ 4D Work- 
group software productivity and net- 
working products, allowing them to 
share applications, data, and system 
resources with all other 4D worksta- 
tions in a networked environment. 

‘Never before has this combination 
of graphics, computing power, and in- 
tegration been available from a single 
vendor,’ adds Ed McCracken, presi- 
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~ Highly Software Compatible: An im- 


pressive list of over 200 graphic software 
products support the ARTIST™ Series. 
CAD, image processing and desktop 
publishing just begin the list of ARTIST 
applications. 


~~» Vast Product Line: The ARTIST Series 


includes 20 graphic controllers that range 
in resolution from 800 x 600 to 1664 x 
1200. They display up to 16.7 million 
simultaneous colors and use Hitachi, Tl and 
NEC graphic microprocessors to handle 
complex drawing commands.* 


~~» Single Screen Options: VGA, EGA, and 
» », CGA modules give you single screen 


~ workstations.* At the same time, they 
allow you to run popular software 
packages that support IBM graphic 
standards. 

PC & MC Bus Compatible: We offer 
_ ARTIST graphic controllers for the IBM® 
~ PC/XT/AT, IBM PS/2 Micro Channel™ 


Pte We ‘eal Pk 
eS Ads ‘, 


Ones 


and compatibles. (Macintosh II products 
to be offered soon.) 


~’ Design Leadership: Control Systems 
ee was the first to produce a high perfor- 
~ mance graphic controller for the original 


IBM PC in 1982 and we repeated that ef- 
fort in 1987 for the IBM PS/2s. 


~ Peak Performance: We combine ARTIST 
controllers with ARTIST software drivers 
~ to give you fast, feature-packed graphic 


subsystems that few can match. Our 
ARTIST GT™ display list processing 
drivers give you instant zooms, birds-eye- 
views, transparent pans, and more. 


~~ High Customer Satisfaction: Our in- 


house testing procedures guarantee 
you smooth installation and operation. 
Less than 1% of ARTIST controllers are 
returned for repair. 


Development Tools: We offer 


developer’s toolkits for PGL, DGIS, 
X-Windows, and Hoops. Each has a com- 


“Note: ARTIST controller features vary from product to product. Specifications are subject to change. 


ARTIST and ARTIST GT are trademarks of Control Systems, Inc. IBM is a registered trademark and PS/2 and Micro Channel are trademarks of International Business Systems. 
Images courtesy of MCS, CADKEY, VersaCAD, Ithaca Software, Autodesk, Sigma Design, AT&T GSL. ©Copyright 1988 Control Systems. 
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I= 1. Arris 

2. ANVIL-5000pe 
3. AutoSolid 

4. X-Windows 

5. CADKEY 

6. Hoops 

7. VersaCAD 

8. Art Gallery 
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plete set of graphic primitives to speed 
creation of new software applications. 


_ Immediate Customer Support: Call us 
_ onour hotline and get same day customer 


service for all your ARTIST products. 
We've been told it’s the best in the 
business. 


» Years of Experience: 6 years of graphics 
. experience go into the development of new 
_ hardware and software products. As long 


as you own your ARTIST graphic worksta- 
tion, Control Systems will be there to sup- 
port you and offer you advanced ARTIST 


products. mA i 


Control Systems 


P.0. Box 64750 St. Paul, MN 55164 
or call 


1-800-826-4281 


In Canada call 


1-800-543-6523 
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Visions of CIM 


Graphics will play a leading role 
in integrating pieces of the CIM puzzle 


By Rick Cook 
Ithough CIM isn’t about 
A graphics, graphics has an 
important part to play in 
CIM. The goal of CIM is to make 
the entire design and manufactur- 
ing operation as efficient as pos- 
sible, and one way to do that is to 
extend CAD graphics tools and 
techniques onto the factory floor. 
“CIM is integrated manufactur- 
ing aided by computers,” says 
Bruce Jenkins, vice president of 
Daratech Inc., (Cambridge, MA). 
‘Integrated manufacturing is 
based on the proposition that all 
the functions of the manufacturing 
enterprise will work more efficient- 
ly if they are integrated.”’ 


The CIM Strategy 

Although it is built around com- 
puters, CIM involves more than 
technology. “CIM is a process, not 
a product,’ says David Braizer, 
director of marketing for CADAM 
(Burbank, CA). “It includes hard- 
ware, software management, and 
organizational principles.” Essen- 
tially, it’s a corporate strategy for 
survival based on using computers 
to tie together all the operations 
and make the entire manufactur- 
ing process more efficient. 

It is the database, rather than 
graphics, that is the vital techno- 
logical element in CIM. But graph- 
ics has a fundamental role because 
so much of the data is either graph- 
ic or derived from graphics. 


Based in Phoenix, AZ, RICK Cook is a 
freelance writer who specializes in 
computers and high technology. 
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Indeed, graphics has always been 
important to manufacturing. 
That’s why the primary means of 
communication between the en- 
gineer and the shop is the blue- 
print. A picture of an object pro- 
vides more data in a more compre- 
hensible form than any other meth- 
od of communication. One way CIM 
gains efficiency is by capturing 
that drawing and the information 
it represents, combining it with 
other information, and feeding it 
forward from design to the shop 
floor. 


Distributing Data 

“The kinds of graphics that need 
to be distributed vary,” Jenkins 
says. “A design engineer needs 
detailed graphics to see what is go- 
ing on. Those graphics are crucial 
thought-aids to the engineer, and 
the more realistic the better.” 

Other parts of the enterprise 
have different requirements. “‘Su- 
per realistic 3D models generally 
don’t have to be passed down to the 
shop floor,” Jenkins says. “‘Fre- 
quently they just need an assembly 
drawing for use by assembly work- 
ers or in inspecting the products.”’ 
For these applications, a less ex- 
pensive terminal or even a PC can 
do the job, since the workers don’t 
have to alter the drawings. 

For instance, CAD/CAM Integra- 
tion, a Woburn, MA-based manu- 
facturer of interfaces for CIM 
systems, uses PC/AT-compatible 
PCs equipped with EGA cards as 
shop floor terminals. “Our systems 
allow you to pan and zoom so you 
can choose a section of a drawing 
and blow it up to where it makes 


sense,” says Joe Lewis, president. 

Fundamentally, a graphics im- 
age is a representation of a set of 
mathematical relationships stored 
in the computer. Not only can those 
graphics files be manipulated as 
images, but they can be examined 
by other programs to extract infor- 
mation that will be needed to do 
other jobs. 

“You can extract the attributes 
for a bill of materials, get informa- 
tion for MRP, drive numerically 
controlled [NC] machines, and do 
many other things,” says CAD- 
AM’s Brazier. For instance, the 
graphics can be used as input to a 
program that will generate 
the tool paths for the 
NC machine 
tools, which 
will actually 
machine the 
part. In addi- 
tion, informa- 
tion can be ex- 
tracted from 
the CAD im- 
age and tied 
to specifications 
and other material 
in the corporate de- 
sign database. 

One company that is al- 
ready doing some of this is 
General Dynamics. At its 
Pomona, CA division, engineers 
designing electronic assemblies can 
tie into the manufacturing database 
to get the kind of information that 
isn’t available until much later in 
the design process. The engineer 
can determine board-space require- 
ments, part costs, and estimated 
mean times between failures. 
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—— Graphics is central fo CIM. A typical 
a NC sequence starts with a 3D solid model 

(bottom, Cimatron). The tool path is then generated 
and verified (top, Computer Graphics Technology, El Toro, 
Notice that stock was left ateach end of the part, showing that 
the tool path needs to be refined. 
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Because this information is read- 
ily available, the engineer can 
make changes while still optimiz- 
ing the design. That speeds up the 
design process, cuts down on costly 
mistakes, and produces a better 
quality design. 

One key way to do this is to have 
the graphics files and all the other 
information on design and manu- 
facturing in a central database. 
“The central issue in CIM is the 
database problem,” says Dara- 
tech’s Jenkins. 

In the ideal CIM system, every 
piece of information about every de- 
sign, every manufacturing process, 
every machine, and every piece of 
material in the factory is stored in 
a central database and is immedi- 
ately available. 

Further, the information in that 
database is interrelated. The de- 
sign developed on an engineer’s 
CAD screen can feed directly into a 
program to produce tooling paths 
for NC tools. The same graphics file 
can be interrogated to construct a 
parts list, do a finite-element anal- 
ysis, and even determine 
the cost of the part and 
how well it will work with 
other parts of the design. 

That’s the ideal. But, 
we are far from that point 
today, although some 
companies have demon- 
strated parts of this kind 
of ideal CIM system anda 
number of suppliers are 
working to make the vi- 
sion a reality. 

One problem is that 
most of the equipment in 
the manufacturing pro- 
cess isn’t designed to talk 
to each other. Getting the 
workstations, computers, 
and all the other hard- 
ware and software in the 
design department to 
communicate is hard 
enough. Getting it to talk 
to what is out on the fac- 
tory floor is even harder. 

People who are con- 
cerned about manufac- 
turability talk about the 
“wall” between engineer- 
ing and manufacturing. 
In most companies there 
is very little communica- 
tion between design and 
the shop floor, or even be- 
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tween the design department and 
manufacturing engineering, the 
group that has to figure out how to 
make the part the design engineers 
have dreamed up. 

Things aren’t much better on the 
shop floor. Most of the robots and 
NC tools were never designed to be 
interconnected. In fact, some of the 
equipment was never designed to 
talk to anything. 

“Generally, any company will 
have multiple systems from multi- 
ple vendors,’ says Jenkins. “Typi- 
cally they are not linked or they are 
only loosely linked. They are differ- 
ent in the areas of operating sys- 
tems, file formats, and the commu- 
nications links they support, and 
they tend to be under the control of 
different groups in the enterprise, 
not all of which want to work with 
the other groups.” 

This is the rock on which a lot of 
ambitious CIM efforts have floun- 
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Inspection software from Valisys Corp. (Santa Clara, 
CA) can replace inspection gauges. If compares 
measurements taken off a part by automatic measur- 
ing equipment with data from the graphics file. 


dered. Getting the necessary inter- 
communication is probably the 
most difficult part of implementing 
the CIM vision. 

There are also technical issues. 
For example, although CIM the- 
orists talk in terms of a central 
database, the mechanics of data- 
base design and the need for access 
speed means that we will probably 
end up with multiple databases 
linked in a way that is transparent 
to the user. 

But if the problems with this vi- 
sion of total integration are enor- 
mous, so are the benefits. The 
potential of such a completely in- 
tegrated manufacturing process is 
quite liberating and perhaps a lit- 
tle scary at the same time. 

Dr. Ramchandran Jaikumar of 
Harvard Business School likes to 
put this in perspective with a sim- 
ple question: Suppose you as a cor- 
porate manager had a system that 
could present any and all informa- 
tion on manufacturing your prod- 
uct to a terminal. How would that 
change your organization and your 
relationships with your 
vendors and suppliers? 
The answer turns out to 
be a fundamental restruc- 
turing of the manufactur- 
ing process. 

Before a CAD worksta- 
tion’s output can become 
a finished product, the 
tooling to make the part 
and the fixtures to hold it 
while it is being made 
must be designed. The se- 
quence of operations and 
the paths of the cutting 
tools must be worked out. 
The fit of the part with 
other parts must be 
checked to make sure 
there is no interference. 

This is particularly true 
in a highly automated 
plant using NC machine 
tools. NC tools are much 
more efficient, but they 
are much more expensive 
than nonautomated tools. 
They are also much less 
forgiving than human- 
operated machine tools. 
Consequently, it is espe- 
cially important to get 
the tooling and opera- 
tions right the first time. 

One way to eliminate 
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“T put sizzle in 
corporate graphics.’ 


“Here at Citicorp, 
when a VP has to make a 
presentation that'll put his 
budget on the line, he can’t 
settle for visuals that are 
just clear and concise. They 
also have to be persuasive, 
eye-catching, dramatic—in 
a word, sizzling. Lumena® 
software from Time Arts 
enables me to create visuals 
effective enough to in- 
fluence top management’s 
final decision. 

y files are stuffed 
with fan letters that prove 
it. Get in touch with 
Time Arts, or your local 
dealer, and I'll tell you how 
to start your own fan club” 


ve 3436 Mendocino Ave., Santa Rosa, CA 95401 
oe Tel: 707-576-7722 Telex: 510 6011663 
FAX: 707-576-7731 


Dealer inquiries welcome. 


Don Hulslander. Manager, 
Custom Graphics & Media, a esas 
CITICORP. Western Divi- 

sion, U.S. Consumer Bank- 
ing Group, San Francisco. 
Former director of the MI 
Department at Marvwville 
College, St. Louis, and 
training director, Federal 
Reserve Bank. MFA in paint- 
ing from Southern Illinois 
University. His interest in 
painting led him to photo- 
realism, then to photog- 
raphy (he studied in 
Yosemite with Ansel 
Adams), and eventually 
to computer graphics. 


LUMENA is a registered trademark of Time Arts Ine. 
© 1988, Time Arts Ine. 
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mistakes is to simulate the entire 
process before actually making a 
part. ‘““Today we have all this fan- 
cy equipment running at a tremen- 
dous overhead rate,” says Brazier. 
‘“‘Now people want to validate their 
designs using graphics to simulate 
the actual metal removal process.”’ 
CADAM has a prototype system 
that allows the engineer to watch 
the machining being simulated on 
the screen to verify the process. “‘It 
decreases machine downtime, in- 
creases machine utilization, and it 
increases quality.” 

Tom Rafferty, president of Cima- 
tron Inc., a Colorado Springs, CO 
maker of CAD/CAM software, ag- 
rees. “With graphics you can bring 
up a part design in 3D and put it on 
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engineer’s fingertips means that if 
the design doesn’t meet criteria for 
these jobs, it can be modified before 
it leaves the engineer’s screen. All 
these considerations can be inte- 
grated into the final design. 

In CIM, graphics can also be used 
to speed up the design of parts. One 
problem for the Pomona Division is 
designing wiring harnesses to link 
electronic and electromechanical 
components. These harnesses can 
consist of thousands of wires cut to 
exact length. 

The traditional method of design- 
ing a wiring harness is to work 
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CIM preserves and integrates CAD data. Here CAD drawings are 


used to generate a bill of materials. 


the screen. You can design the fix- 
tures related to the part, drive the 
tool paths, and show the tool with 
the chuck and collet to see if there 
is any interference. In advanced 
cases you can be shown a solid 
model with material actually being 
removed as the tool works.”’ 
Rafferty points out that you can 
buy software to do most or all of this 
for under $50,000. ‘‘That’s like the 
sales tax of machine tools these 
days,” he says. “If you can increase 
the productivity of your people and 
stave off having to buy another ma- 
chine tool, that’s money well spent.” 
Putting this information at the 
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from a mockup of the system and 
make a paper model of the harness. 
This was laborious and time-con- 
suming, especially since every con- 
nection had to be checked by hand. 
Doing the mockup on the screen 
takes one-tenth the time and 
produces a better product. 

One of the problems that bedevils 
modern manufacturing is making 
sure everyone is working from the 
same drawings. A design typically 
requires several iterations and 
changes as it moves into production, 
and each change means a different 
set of drawings. Keeping track of 
those drawings and related mate- 
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rial and making sure everyone has 
the current version is another prob- 
lem in complex manufacturing 
processes. 

“If you have on-line automated 
drawings, then it’s easier to imple- 
ment automatic drawing revisions 
and engineering change control 
procedures,” Jenkins says. “It’s dif- 
ficult to enforce discipline when 
you have to depend on the coopera- 
tion of the engineering design 
teams and others who handle or ap- 
prove design data. If the system au- 
tomatically logs certain kinds of 
data whenever a drawing is called, 
reviewed, and revised, it will clear- 
ly be easier and more enforceable.”’ 

What many users are seeking to- 
day is an “electronic blueprint,” a 
computer graphics file that com- 
bines the design and all its associat- 
ed information and presents it as 
needed to a graphics terminal in 
the shop. 

“Graphics is fundamental to 
CIM, certainly in design, but it is 
becoming more prevalent in 
computer-aided engineering 
(CAE),” says Brazier. ““Companies 
want to take the next step. It’s be- 
coming a reality with people hav- 
ing view-only terminals on the shop 
floor.” 


Factory of the Future 

Just as office automation gurus 
talk about the paperless office, 
manufacturing automation gurus 
talk about the paperless factory. 
Neither one is likely to arrive in the 
near future, but both environments 
benefit considerably from sub- 
stituting electronic data for paper. 

Ultimately, the goal is to develop 
a 3D model of a part at a worksta- 
tion and have the CIM system and 
its associated database take it from 
there. The system would automat- 
ically generate the bill of materials, 
cost estimates, time-to-machine, 
and time-to-complete estimates, 
the fixture designs, tool paths, and 
all the other information needed to 
produce the part. As the designer 
refines the design, all the other 
information changes automatically. 

No one offers that now, at least 
not on a general-purpose system. 
But a number of companies are 
working on the development of 
such systems, which are expected 
to be widely available by the mid to 
late ’90s. GW 
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Whenever two or more people get 
together to examine computer data/ 
graphics, a real-time, large screen 
projection system is an invaluable tool. 
Electrohome pioneered the concept of 
computer projection and, today, offers the 
most complete line of advanced systems. In 
the forefront are the new ECP® GRAPHICS 


single lens and ECP 3000 three lens systems. 


Both feature an advanced microprocessor 
that simplifies operation, and widens the 
capabilities gap between Electrohome and 
other projection systems. 


Computer Intelligence 
makes the difference 


This powerful microprocessor directs 
and monitors the main functions of 
the projection systems. Infrared 
remote control, help menus, fre- 
quency auto lock, diagnostics, 
digital convergence and memory 
are the prime benefits. “Plug- 
in module architecture” 
allows for the use of a variety 
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of optional modules - extending function- 
ality and hardware updating. 


The ECP Graphics 


This new single lens system can project 
images generated by high resolution 
(1024 x 1280 pixels, non-interlaced) CAD/ 
CAM terminals, as well as video. Because it 
automatically locks on scan rates from 15-80 
KHz, it’s perfect for use with VCRs, 
PCs, terminals or high res CAD/CAM 
work stations. The ECP GRAPHICS is 
extremely portable and has 


BLECT 


EYE_OPENING LARGE SCREEN PRESENTATIONS 


See us at F.C.C., Booth #1500 


Deprecia ation 14.7% 


Bene fit: eas 
Dividends 
inferest 


SCREEN DISPLAY 
OLUTION 


VARI-FOCUS for screens 5’ to 14’ 
diagonal (front, rear or curved). 


The ECP 3000 


This new 3-lens system offers a bright, crisp 
image for screen sizes from 5’to 25’ diago- 
nal (front, rear or curved) and VARI-SCAN 
from 15-50 KHz. Like the ECP GRAPHICS this 
unit has a multi-function infrared remote 
control that includes digital convergence 
and all projector functions. 


Large Screen Solutions 
for every application 


Sales and Service in 40 Countries World- 
wide. For more information on Electrohome 
color and monochrome projection systems, 
send your business card to 

Electrohome Limited, 

PO. Box 628, Buffalo, NY 14225-0628. 


In the U.S.A. call 1-800-265-2171. 
In Canada call 1-519-744-7111. 


ECP® is a registered trademark of 
Electrohome Limited. 
~_} Screen image courtesy of SAS Institute Inc. 
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Cut your losses. 


Buy MICRO CADAM 
CORNERSTONE™ R. 1.3, send 
us your obsolete PC CAD 
software, and get a $1,000* 
check from CADAM! 


If you’ve always wanted real 
mainframe-based CAD power for your 


IBM® PS/2"" PC/AT® or compatible system, 


here's a sharp new offer from CADAM® 
Buy new MICRO CADAM 

CORNERSTONE R. 1.3 now. Compare its 

productivity, ease of use, and mainframe- 


based features with your conventional PC 
CAD system. (You can go right to work 
with your existing CAD files, thanks 

to MICRO CADAM CORNERSTONE’s new 
DXF data translator. ) 

Then cut up your obsolete software 
and send us the half with the label, along 
with your completed rebate coupon and 
proof of purchase for MICRO CADAM 
CORNERSTONE R. 1.3. We'll cut you a 
check for $1,000. 


CADAM'’s rebate offer is the ultimate 


deal on the “ultimate PC CAD production 


tool.” But act fast. Rebate expires December 


31, 1988. See your dealer today for 


qualification details and rebate coupon. For 
the location of your nearest dealer, phone 
CADAM toll-free today: 800-255-5710. 


MICRO CADAM CORNERSTONE ... 
The Ultimate PC CAD Production Tool 
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CADAM INC 


A LOCKHEED COMPANY 


*This rebate may not be combined with any other special CADAM INC promotion or discounts and is available only in the United States to end users. Certain restrictions apply—see rebate coupon available from your MICRO CADAM CORNERSTONE 


dealer for details and restrictions. All sales will be verified with dealer of record. 


CADAM is a registered trademark and MICRO CADAM CORNERSTONE is a trademark of CADAM INC. IBM and PC/AT are registered trademarks and PS/2 is a trademark of International Business Machines Corporation. ©1988 CADAM INC. 


See us at COMDEX, Booth #4014 and AUTOFACT, Booth #7080 


CIM’s Missing Link: 


Object-Oriented Databases 


A technology that’s powerful enough to integrate 
CAD and CAM is waiting to be discovered 


By Phillip Robinson 


CG omputer-Integrated Manu- 
| facturing is first and fore- 
most the task of handling 
data, lots and lots of data. It doesn’t 
matter if you’re making airplanes, 
integrated circuits, or computer 
programs, you'll confront product 
designs, parts lists, cost break- 
downs, engineering change orders, 
inventory summaries, technical 
manuals, subcontractor sched- 
ules. ..the list itself is daunting. 
CIM promises to simplify the en- 
tire process of manufacturing, or at 
least to make it more flexible and 
precise. To achieve that goal, it will 
not only have to assemble all of 
that diverse data, it must mobilize 
the data for use by all the different 
departments in a company—account- 
ing offices, factory floors, assembly 
lines, and research labs—all the 
while keeping the data secure from 
unauthorized change and freely 
and quickly available. 
Unfortunately, says Randall 
Sutherland, an analyst at Data- 
quest (San Jose, CA), relational 
databases that are state-of-the-art 
in conventional data processing 
“are inadequate for applications 
that require complex modeling.” 
Indeed, they may be miles ahead 
of the sequential and hierarchical 
databases that preceded them, at 
least for large MIS and accounting 


Phillifo Robinson, an engineer and writer, 
is the editor of Desktop and Engineering 
News, POB 40180, Berkeley, CA 94704. 
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purposes. In fact, sequential data- 
bases and hierarchical databases 
were able to link individual records 
of simple data types (integer, text 
string, date) into data structures, 
but they were comparatively diffi- 
cult to modify and could not easily 
represent sophisticated data rela- 
tionships. 

Relational DBs, on the other 
hand, logically organize records of 
those same few straightforward 
data types into rows and columns of 
linked arrays. But, says Universi- 


ty of California-Berkeley Professor 
Lawrence Rowe, one of the creators 
of the Ingres relational database, 
“While conventional relational sys- 
tems work great for standard busi- 
ness data—floating, integer, string, 
money, and time data types—-they 
don’t do a good job of handling time 
series, array data, or geometric 
data. | 
“The question is, how do you put 
a 747 design into a database sys- 
tem? A conventional relational sys- 
tem application might have in its 


The Prisma EDA program (Calay Systems) is based on a central 
OODB that integrates all steps in the product-develooment cycle, 
from initial schematic capture to manufacturing. 
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database 100 or 200 tables, each 
with thousands of rows,” continues 
Rowe. “In CAD applications, you 
often have thousands of tables with 
no more than 50 or 100 rows filled 
with many different data types and 
manipulated by different sorts of 
transactions—not the high-speed, 
short transactions of a banking 
system.”’ 

C. Stephen Melville, the director 
of Software Engineering at Colum- 
bine Data Systems (Boulder, CO), 
concurs. After examining existing 
database technology and analyzing 
how it might stretch to meet CAD/ 
CAM/CIM demands, “we concluded 
that you just couldn’t do it with ex- 
isting database management sys- 
tems.” 


worked on by a single designer, 
fairly independently and for a long 
period of time—long transactions.” 

Professor Mohammad Ketabchi 
of the University of Santa Clara 
calls CIM a ‘‘complex data- and 
process-intensive application” that 
needs a new kind of database. His 
suggestion: Use an Object-Oriented 
Database Management System 
(OODBMS). This new technology, 
an outgrowth of object-oriented 
programming language research, 
resolves the shortcomings of rela- 


tional databases to meet the needs 
of CIM and has the ability to han- 


With HOOPS from Ithaca Software, what you see on the screen is 
actually an image of the data. When you touch an object with a 
mouse, you are referencing specific objects in the database. 


Melville summarizes relational 
database technology for CAD/CAM 
as an inadequate data model, an in- 
appropriate transaction model, and 
a bias toward host-based environ- 
ments. “Engineering problems are 
characterized by large numbers of 
data types that are heavily inter- 
related and by diverse kinds of 
data, such as graphical data and de- 
sign data. The relational model just 
isn’t powerful enough.”’ 

He stresses how the short, fre- 
quent transactions of a data pro- 
cessing system are just “not the 
case in engineering design. De- 
signs may be broken up into mod- 
ules, and each module may be 
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dle data of any complexity. 

An object-oriented (OO) program- 
ming language, such as SmallTalk, 
is different at its very core from con- 
ventional languages, such as C, 
Fortran, and Pascal. The conven- 
tional language program consists 
of procedures that manipulate data 
in set data structures. Object-ori- 
ented languages turn that scheme 
inside out, letting the data play the 
central role. 


Object Orientation 

Each particular piece of informa- 
tion is defined as an individual “‘ob- 
ject”; each object is an instance of 
a “class.”’ Along with each class 


comes a description of the 
“methods” for constructing and 
handling objects within that class. 
The program sends messages to in- 
voke a chosen method of a desired 
object. 

Mike Connell, general manager 
of Servio Logic (Beaverton, OR), 
makers of the GemStone OODB, 
compares it to “‘a body, where each 
object is a living cell, but you create 
bunches of cells to create organs, 
and they all work together by send- 
ing information messages back and 
forth.” 

The internal workings of an ob- 
ject are hidden from the program- 
mer—encapsulated—so that he or 
she doesn’t need to know the ob- 
ject’s details to get it working in 
a program. The relationships be- 
tween objects are also contained as 
part of the description of an object. 
These relationships are the links 
between the various pieces of infor- 
mation. New objects can be built 
simply by extending a class, put- 
ting the new information into a 
“subclass,” and then defining the 
differences between the new object 
and the original class. The new ob- 
ject “inherits” all characteristics of 
the original class. 

Object-oriented databases have 
these same advantages of in- 
heritance, encapsulation, and ex- 
tensibility over conventional 
database systems. There are other 
benefits, too. For example, an 
OODB can work with any kind of 
data. ‘““You may have audio, graph- 
ics, numerics, text, functional, or 
whatever,” according to Bil! Hoff- 
man, VP of marketing at Graphael 
(Waltham, MA), makers of the G- 
BASE OODBMS. 

Won Kim, director of the Orion 
OODB project at the MCC industry 
consortium (Microelectronics and 
Computer Technology Corp., Aus- 
tin, TX), says “the modeling power 
of an OODB is an order of magni- 
tude more”’ than that of a relation- 
al DB. “Everything can be modeled 
as an object, with no restriction on 
size or properties.” 

OODBs and graphics come to- 
gether in two ways. First, graphics 
is a natural tool for manipulating 
an OODB. Kim of MCC points out 
the close match between graphic 
objects and the object-oriented 
database paradigm. “The icons and 
the visual images that you display 
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Everyone 1s 
capable of greatness 
if given the night tools. 
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VersaCAD/Macintosh Edition gives you the production drafting power of the CAD standard, 
rated tops by the toughest reviewers in the business. And the value continues with a bill of 
materials, database, user customization and other enhancements for fast productivity. 
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Dimensions leads the field by providing the 3D tools for conceptual design, analysis, modift- 
cation and presentation. With its high-precision database, you can create a true 3D model in 
up to 8 simultaneous views, then use color shading to display your design in its best light. 


While a pencil and paper may 
be all you need to start an idea, 
exploring and refining it into some- 
thing great takes a lot of effort. 

A computer will help, but profes- 
sional CAD programs can be con- 
fusing. Until now. 

With the combination of 
VersaCAD and Dimensions 3D on 
today’s powerful Macintosh com- 
puter, drafting and design are 
integrated as never before. 

Both programs take full ad- 
vantage of the intuitive Macintosh 
interface. And with a direct trans- 
lator between the two, your designs 
can be moved back and forth with 
ease. Take a floorplan from 
VersaCAD and quickly extrude it 
into a full-color Dimensions ren- 
dering. Or design your model in 
Dimensions and automatically 
extract orthographic views to create 
VersaCAD working drawings. 

Whichever way you prefer to 
work, the VersaCAD/Dimensions 
combination has the simplicity to 
get you started fast and gives you 
the power to do your best. 

For more information on how 
you can achieve greatness, call 
(714) 960-7720 today. 
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can be regarded as objects, and the 
operations, such as opening and 
closing windows or enlarging and 
condensing an image, can be 
thought of as operations on the 
graphical objects. You would want 
those objects and the information 
concerning them to be stored in per- 
sistent storage, which naturally 
leads to the notion of an OODB.”’ 

Object orientation will also play 
directly into the hands of those 
making graphics application pro- 
grams and systems. Professor 
Ketabchi believes, “It will be easier 
to develop a graphics application 
using an OODBMS, especially if 
it’s a multiuser system with a lot of 
data, than to employ traditional 
relational DB technology or a con- 
ventional programming language.” 

In fact, one of the emerging stan- 
dards in 3D graphics is HOOPS (Hi- 
erarchical Object-Oriented Picture 
System, which was named at a Bos- 
ton Celtics basketball game, in- 
cidentally), an object-oriented set 
of graphics subroutines from Itha- 
ca Software (Ithaca, NY). Gary 
Wayne, executive VP of Ithaca, 
says that HOOPS “‘is based on the 
premise that all graphics applica- 
tions are a database problem. What 
you really have in a CAD modeling 
system, for instance, is a database 
that contains graphic objects and 
some rules that govern how these 
objects behave. The role of the 
graphics system is to take this data- 
base and turn it into pictures.” 

Wayne believes that hardware is 
now able to tackle the complexity of 
an OODB, and that the object ori- 
entation of HOOPS means that 
“the database is based along the 
same structure as the representa- 
tion on the screen. You’re literally 
looking at the database.” 

Dr. Fred Hudson of Nth Graphics 
(Austin, TX) uses HOOPS in some 
of his firm’s graphics coprocessor 
boards. He lauds the “portability” 
of HOOPS from Sun to Apollo to PC 
and the OO capacity to have in- 
heritance and symbolic operations, 
useful even for “‘people who aren’t 
experienced OO programming lan- 
guage software engineers but are 
just experienced CAD people.” 

Most object-oriented database 
projects are still confined to the re- 
search lab. But several have turned 
up inside large CAD companies 
(such as TI, Intergraph, and HP) 
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and a few are being offered com- 
mercially. Automation Technology 
Products (Campbell, CA) offers the 
CIMPLEX DBMS, which includes 
object-oriented functions. And the 
two big commercial names are 
Vbase from Ontologic (Billerica, 
MA) and GemStone from Servio 
Logic. 

Dataquest’s Sutherland says that 
Vbase may have an edge because 
GemStone is written in SmallTalk, 
and there are “‘very few program- 
mers in a corporate environment 
who have ever dabbled in Small- 
Talk. A C programmer,” such as 
one who ventured to work with 
Vbase, “‘can start to be productive 
more quickly than one who has to 


cause ‘‘documents are a complex 
data type. What we’re seeing here 
is a product that, in the not-too- 
distant future, will be a fundamen- 
tal building block for any document 
management system.”’ 

But all the hoopla may obscure 
the fact that object-oriented DBs 
are still somewhat controversial 
and still mainly research projects 
rather than mainstream commer- 
cial standards. Dan Fishman of 
Hewlett-Packard (Palo Alto, CA) 
says, for example, that he doesn’t 
know “‘if people are doing serious 
things with commercial OODBs,”’ 
such as those from Servio Logic and 
Ontologic, “or if they’re just evalu- 
ating the technology. Usually in 
the early stages of database sys- 
tems, people evaluate them a lot. 
You don’t usually jump out and im- 
mediately implement them on your 


HOOPS, an emerging 3D graphics standard, 
is based on the premise that all graphics 
applications are a database problem. 


completely rethink the program- 
ming language.” 

Still, he sees Servio Logic as car- 
rying a different and more ambi- 
tious or even “‘visionary”’ market- 
ing perspective. Ontologic is aim- 
ing Vbase primarily at the CAD/ 
CAM market, while “‘Servio Logic 
is saying that taking OODB tech- 
nology to CAD/CAM is like preach- 
ing to the choir. They want to take 
it to mainstream business applica- 
tions—where the maintainability 
and increased programmer produc- 
tivity” will be worth the change. 

Ontologic’s Mark Forman thinks 
VBase distinguishes itself from 
other OODBs because it is a “‘lan- 
guage extension of standard K&R 
C, extended for OO programming 
and database support with a com- 
pletely integrated database schema 
and programming schema.” VBase 
runs on Sun Unix and VAX VMS 
systems. 

Connell of Servio Logic says that 
GemStone, running on Suns and 
V AXes, was first a hit with the soft- 
ware engineering community, and 
that “CIM is coming along pretty 
strong behind it.’’ He says that 
OODB technology will be appreci- 
ated throughout any business be- 


corporate database system. We’re 
in the same mode internally—our 
Iris OODB project is a research pro- 
totype, not a product. But we have 
people planning to use it in CASE, 
network management modeling, 
and office automation.”’ 

Dataquest’s Sutherland says that 
many companies have tried to build 
their own OODB in house and are 
now turning to commercial ven- 
dors, saying “this is harder than 
we thought, how much does your 
DB cost?”’ 

One of the first commercial de- 
sign products to be founded on an 
OODBMS, rather than just having 
object-oriented extensions from a 
standard database, is Prisma from 
Calay Systems Inc. (Irvine, CA). 
Prisma is an Electronic Design Au- 
tomation (EDA) program that fea- 
tures tools for nearly every aspect 
of manufacturing printed circuit 
boards. It’s core is an OODBMS 
from Columbine Data Systems, a 
spin-off company from Calay. 

A product often given the nod as 
the first commercial CIM product 
built specifically on an OODBMS is 
the Electronic Design Manage- 
ment System from EDA Systems 
(Santa Clara, CA). EDMS is a de- 
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| Schlumberger 


Ox. new 18 Series pen 
plotters have been developed to 
work the way you work. 

The range includes two dual 
mode models, which offer both cut 
sheet and roll feed for unattended 
plot production. You have the 
choice of loading any media size 
from EtoA, including “in-between” 
sizes. 

The 18 Series heralds a new 
era in convenience of use, thanks 
to a variety of unique features : 

The Smart Buffer™ plot buffer- 
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ing system accepts your entire plot 
file in just Seconds, freeing your 
computer for more productive use. 

The Pen Manager™ system 
ensures that your pens do not fail 
by exchanging them before they 
run out of ink. 

The Area Manager optimizes 
pen changes and pen path, ena- 
bling you to reduce your plot time 
by as much as fifty percent. Add to 
this an impressive plotting speed 
of 47 ips and you know that plots 
are produced quickly. 


The Soft Landing™ pen head 
mechanism guarantees you clean, 
crisp lines of the highest quality. 

The plotters also include 
built-in pen and media storage to 
help you stay organized. The 
18 Series pen plotters are more 
than just plotters: they are com- 
plete plotting stations. And of 
course, 18 Series plotters work 
with all CAD software and hard- 
ware systems. In short, you'll find 
the perfect partner. 


Schiumberger Graphics 


Schlumberger Graphics 


CA 94039 - 7169 


385 Ravendale Drive USA 


P.O. Box 7169 
Mountain View 


Fax. (415) 961 - 6152 


Phone. (415) 964 7900 


sign “framework” that seeks to 
completely organize and track 
CAD or CAE work. According to 
Bill Johnson, the director of devel- 
opment at EDA Systems, ‘““We’re 
not competitive with CAE or CAD 
companies, but complementary”’ 
with a program that “‘is a complete 
operating environment with a full 
graphics user interface that shields 
engineering users from the operat- 
ing system of whatever platform 
they’re working on.”’ 

Mentor Graphics is working ona 


R esearchers are traveling a 


number of different paths 
into object-oriented territory. 
Dan Fishman, leader of Hewlett- 
Packard’s Iris OODB project, ex- 
plains that while some people 
come at OODB from the pro- 
gramming language side—work- 
ing with OO programming lan- 
guages to make a database—HP 
and others come at it from the 
database technology side—add- 
ing “persistent objects’? and 
other capabilities to existing 
database technology. We “have 
a system that has a commercial- 
grade storage subsystem. It does 
all the recovery, access paths, 
and buffer management. But on 
top of that, we built an object 
manager that implements our 
data model.” 

Also taking the tack of extend- 
ing existing database technology 
are professors Lawrence Rowe 
and Mike Stonebraker at UC 
Berkeley. They are creating 
Postgres, an extension of their 
Ingres relational database. 
“Postgres is not, strictly speak- 
ing, an OODB,” says Rowe, “‘but 
rather an extensible relational 
system.” It has built-in forward- 
and backward-chaining, allows 
objects to be shared by multiple 
databases, and will let users add 
new data types and custom in- 
dexing methods. ‘“‘We do a lot 
more things than a pure object- 
oriented system could do, such as 
supporting rules and historical 
data and having a three-level 
storage hierarchy, including op- 
tical disks. Still, the data model 
looks like an OO model.” 
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derneath the EDMS is an object- 


similar framework for its own de- 
sign tools, but Johnson sees the 
EDMS as being a more open system 
that can “‘encapsulate existing off- 
the-shelf engineering design tools 
(such as schematic capture) into the 
environment and track the user’s 
files, providing configuration man- 
agement and version control.” Un- 


Professor Ketabchi of Santa 


Clara University believes that 
while some investigations, such 
as the Postgres work at Ber- 
keley, are aimed at enhancing 
relational models, “‘so far that 
approach of adding new capabil- 
ities has not worked.” The ap- 
proach that he subscribes to is 
to ‘develop an OODBMS from 
scratch, but support relational 
databases within that context.”’ 
One of the Santa Clara projects 
is to develop OODBMS for soft- 
ware maintenance engineering. 

The language of choice for the 
Exodus database project at the 
University of Wisconsin is C++, 
an object-oriented version of C. 
According to Professor Michael 
Carey, “Exodus is not an 
OODBMS, but it is a very close- 
ly related extensible database 
project. If you want to store CAD 
information for automobiles or 
VLSI or images, we’re develop- 
ing tools that will allow you to do 
that, with persistent data anda 
high-level query language and 
query optimizer.”’ 

Other language-oriented proj- 
ects use the SmallTalk OO pro- 
gramming language or languages 
that are read by symbolic com- 
puters, such as those from Sym- 
bolics Inc. For example, Vision, 
built by Innovative Systems 
Techniques (Newton, MA), is one 
such OODB that has a “‘syntax 
that even looks like SmallTalk,”’ 
according to system designer 
Michael Caruso. And MCC (Aus- 
tin, TX) has released single-user 
and networked versions of its 
LISP-based Orion OODB.—PR 


oriented database manager, chosen 
because “performance is very, very 
important, talking directly to a 
graphics screen.”’ 

As an EDMS patron, Mike Gian- 
fagna of GE Solid State (Somer- 
ville, NJ) has practical experience 
as one of the first major day-to-day 
users of an OODBMS for CIM. He 
employs EDA’s EDMS for GE’s 
chip design work. He says, ““We’re 
faced with a huge volume of infor- 
mation—cell libraries, physical 
characteristics, electrical charac- 
teristics—and have a huge number 
of tools on top of that—simulation, 
layout, verification—along with a 
number of ways to thread them 
together. 

“The paradigm of objects and re- 
lations between objects can accom- 
modate a large number of problems 
with one solution,” he adds. We can 
get to an engineering design solu- 
tion much quicker, and we're get- 
ting to reuse a lot of our work.” 


Future Orientation 

Just as it has taken some time for 
relational databases to reach out 
from initial research to become 
standard commercial fare, object- 
oriented databases won’t immedi- 
ately and fully replace relational 
technology. Servio Logic’s Connell 
talks about how “‘we’re coming into 
the world with a new concept— 
there’s a lot of education to do.” 

On the other hand, Professor 
Rowe doesn’t think the CAD pro- 
gram development community, at 
least, needs much more education. 
He believes it is “‘real clear that all 
of the people doing next-generation 
database systems are after the so- 
called CAD applications.”’ 

Indeed, as Sutherland of Data- 
quest estimates, “Ten percent of 
the current CAD/CAM vendors em- 
ploy some form of an OODBMS. 
But, by 1995, more than half of all 
CAD/CAM applications will be 
written on top of object-oriented 
databases.” In frameworks, and in 
the individual tools, the OODBMS 
may be a boon to individual work- 
station CAD and a necessity for 
networked workstations slogging 
away at CIM. Their extensibility 
and encapsulation of details can 
bring the necesssary flexibility and 
speed to the information of manu- 
facturing. And, after all, isn’t that 
the object of CIM? CGW 
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How Io Picture 
Printer Technology. 


ike broadest line of Fast, full-color output. 
high-quality color thermal Mitsubishi’s color thermal 
transfer printers. transfer printers produce bright, 


bold images in an array of colors. 
Using transparency film or paper, 
resolution is exceptionally sharp 
and printouts are fast: 60 or 80 
seconds in full color. 


Innovations that sell. 
Mitsubishi printers offer other 
features beyond great color repro- 
duction and speed. The G330-70, 
with a built-in video interface, is 
compatible with many popular 
graphics boards. This allows 
creation of a permanent hard 
copy of an image viewed on a com- 


Substrate (sec./page) 


When it comes to thermal 
transfer printer technology, 
Mitsubishi Electronics offers one 
of the most colorful and profit- 
able product lines in the 
industry. 

Applications such as CAD/ 
CAM, presentation graphics, 
solids modeling and graphic arts 
demand high-quality color print- 
ing. And Mitsubishi® is there to 
meet that demand with the indus- 
try’s broadest line of dependable, 
color thermal transfer printers. 


_(OPI) 
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Mitsubishi Interface 


Model 


G330-70 Cut sheet paper: 80 (color) Video: 
A, A4 size 30 (monochrome) | 12.5 MHz 
Transparencies: to 27 MHz 
A, A4 size bandwidth 


Continuous forms: | 60 (color) 8-bit Centronics® 
A size 25 (monochrome) | parallel 
Transparencies: 


A size 


Cut sheet paper: 60 (color) 8-bit Centronics 
A, B size 25 (monochrome) | parallel 
Transparencies: 
A, B size 


© 1988 Mitsubishi Electronics America, Inc. 
Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. 
Centronics is a registered trademark of Ekco Group, Inc., formerly Centronics Corp. 


Images printed with permission from the following companies (trademarked software package name follows company name): 
Truevision, Inc. (Targa, TIPS); Media Logic, Inc. (Artisan); Zenographics, Inc. (Mirage); Software Publishing Corporation 
(Harvard Graphics); CAP International. Monitor image produced with permission from Autodesk, Inc. (AutoShade). 
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puter monitor. As the originator of 
300 dpi print resolution in color 
thermal transfer technology with 
the G650, Mitsubishi continues to 
set the performance standards by 
which others are compared. The 
high resolution G650 prints on 
large B-size cut sheet paper or 
transparency film, as well as 

on Ac-size. 


Largest OEM supplier of 
color thermal transfer 
printers. 

As the leading OEM supplier, 
Mitsubishi Electronics has the 
capacity to support you with 
proven color thermal transfer 
printer technology. Mitsubishi’s 
design and production expertise 
has earned us a reputation for 
creating products with unparal- 
leled reliability and long life. 


Performance 
Peripherals. 


If you would like to picture 
more profitable printer sales, call 
or write Mitsubishi Electronics 
America, Inc., Computer 
Peripherals Division, 991 Knox 
Street, Torrance, CA 90502, 
(213) 217-5732. 


Sales Offices: 

Carrollton, TX (214) 241-5300 
Minnetonka, MN (612) 938-7779 
Mt. Prospect, IL (312) 298-9223 
Norcross, GA (404) 368-4845 
Piscataway, NJ (201) 981-1001 
Sunnyvale, CA (408) 730-5900 
Torrance, CA (213) 217-5732 
Woburn, MA (617) 938-1220 


MITSUBISHI 
ELECTRONICS 
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How Io Size 


A complete range of color monitor 
technologies and sizes for every application. 

There’s a lot to consider when sizing up a supplier of color 
graphic display monitors. Critical questions arise, such as 
manufacturing experience, technology innovation, proven 
reliability, product selection, and customer support. 

That’s why you should consider Mitsubishi: 

For years, Mitsubishi Electronics has led the industry in 
supplying color graphics monitors. Mitsubishi offers the 
widest range of monitor features, sizes and advanced tech- 
nologies on the market today. Quality monitors to support 
your exact requirements—whether large screen, small 
screen, fixed-frequency or multiple-frequency performance. 

A comprehensive line which includes 14”, 15”, 16”, 20”, 
26”, 33”, and 37” models, available in a variety of perform- 
ance ranges. Whatever your application—CAD/CAM, 
image processing, presentation graphics, or desktop pub- 
lishing—Mitsubishi has the right monitor, at the right cost. 


Technology leadership. 

When you size up technological advancements, Mitsubishi 
clearly leads the way. The leader in auto-tracking technology 
with more models and sizes, covering the broadest range of 


© 1988 Mitsubishi Electronics America, Inc. 
Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. 


Screen images produced with permission from the following companies (trademarked software package name follows 
company name): Autodesk, Inc. (AutoShade) and (AutoCAD); MacroMind, Inc. (VideoWorks II); Computervision Corporation 
(Personal Designer); SuperMac Software (PixelPaint); Software Products International (Open Access /I). Image printed with 
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horizontal scan frequencies, than anyone else. The leader 

in dynamic beam focus (DBF) technology for sharper, 
clearer images to the edge of the screen. And the leader in 
microprocessor-enhanced, digital scan mode memory tech- 
nology for optimum display size and clarity in any mode, text 
or graphic, or when switching between multiple modes. 


OEM experience and commitment. 

And when you size up Mitsubishi’s continuing commit- 
ment to serving the OEM market, you'll find a company 
with the industry’s broadest range of experience, service, 
applications assistance and resources to support you with 
high-quality monitors in volume. 

To size up monitor technology, one name is all you have 
to know: Mitsubishi. Call or write Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 991 Knox 


Street, Torrance, CA 90502, (213) 217-5732. 


The leader in 
auto-tracking technology. 
Mitsubishi’s auto-tracking 
monitors automatically track hori- 
zontal and vertical frequencies, 
eliminating manual frequency 
adjustments. From 14” to 37” dis- 
play sizes, Mitsubishi offers you a 
total solution in auto-tracking 
convenience and versatility. 


The leader in large screen 
technology. 

Mitsubishi offers the two largest 
auto-tracking monitors in the 
industry today. Bright, vivid colors 
on our big 33” or 37” monitors 
result in greater impact and add a 
new dimension to the growing 
presentation graphics market. 
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Screen Mitsubishi 

Size Model 

14” XC1409C 

14” XC1410C/30C 

14” XC1429C 

14” AUM1381A* 

14" FA3415/25* 

14” HF1400/50 

14” HF2400/50 

14” HF3400/50 

” FHF3500 
(flat square) 

16” C8652 

16” FG6600 

16” HL/FL6605** 


The leader in micropro- 
cessor-enhanced technology. 
Mitsubishi was the first on the 

market with auto-tracking 


Horizontal Scan Screen Mitsubishi Horizontal Scan 
Frequency (kHz) Size Model Frequency (kHz) 
7 20” C3920/21/22 15-24 
22 or 19.79 20” 6920/21/22 28-35 
site 20" HA3905" 15.7 ~36 
157 ~36 20” HL6905** 30 ~ 64 
15.5-20 20” HG6905 ° 40-67 
20-25 20” HJ6905*° 40 ~ 70 
30-35 
26” C3510 15-18 
sine 26” C6512 28-34 
47-52 ao XC3310* 15 ~ 35 
60-65 
30 ~ 64 fe XC3710" 15 ~ 35 
*Auto-tracking ‘*Microprocessor-enhanced programmable display settings “Available with DBF 
The leader in dynamic 
beam focusing (DBF). rf 
With advanced DBF technology, P € ormance 
Mitsubishi offers OEMs Peripherals. 


microprocessor-enhanced moni- 
tors. Digital scan mode memory 
features a microprocessor in the 
monitor which can remember up 
to 20 combinations of settings for 
horizontal width, phase, centering 
and pincushion correction, as well 
as vertical height and centering. 
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distortion-free, high-resolution 
displays. DBF technology changes 
the beam shape from elliptical to 
circular as it strikes the corners 
and edges of the CRT, resulting in 
the highest picture quality pos- 
sible over the entire screen. 


STUART SHARPE 


Sales Offices: 

Carrollton, TX (214) 241-5300 
Minnetonka, MN (612) 938-7779 
Mt. Prospect, IL (312) 298-9223 
Norcross, GA (404) 368-4845 
Piscataway, NJ (201) 981-1001 
Sunnyvale, CA (408) 730-5900 
Torrance, CA (213) 217-5732 
Woburn, MA (617) 938-1220 
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SETTING THE PACE 
TAKES VISION 


In 1903, when the world of transportation 
was on wheels, Orville and Wilbur Wright saw 
its future in the air. 


Seventy-six years later, when the world of 
engineering was limited to wireframe technol- 
ogy, MATRA DATAVISION saw its future in 
solids-based CAD/CAM/CAE. 


Both were right. 


Today, EUCLID-IS from MATRA DATAVI- 
SION is the leading installed solids-driven 
CAD/CAM/CAE solution—offering advanced 
modeling techniques that streamline design, 
engineering and manufacturing through a dis- 
tributed, object-oriented data base. 


It is this unique combination of CIM tech- 
nology, coupled with engineering experience 
and professional service, that can help your 
company begin an integrated approach to 
manufacturing today. For more details call us at 
1-800-444-1590 or 508-640-0940 


See us at Autofact, Booth #6078 


<> MATRA DATAVISION 


Grasping Tomorrow's Opportunities... Today. 
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SGI Breaks 
$20,000 Price Barrier 


The new Personal Iris features some price/performance breakthroughs 
that could broaden the market for 3D graphics 


ess than a year ago, if you 

wanted to buy a fully load- 

ed workstation with interac- 

tive, shaded, 3D graphics, it 

would have cost as much as 
a three-bedroom house in Denver. 

This month, Silicon Graphics 
(Mountain View, CA) will begin 
shipping a real-time, 3D graphics 
workstation that costs less than a 
yuppie’s new car. 

Silicon Graphics claims its new 
Personal Iris, which is powered by 
proprietary graphics technology 
and a 10-MIPS, RISC-based CPU, 
can handle 80,000 3D vectors per 
second and 5800 Z-buffered, Gour- 
aud-shaded, lighted, 10-by-10-pixel, 
four-sided, independent polygons 
per second. 

Equally as impressive is the price. 
The entry-level, eight-bit, diskless 
system is priced at a low $15,990; 
the “super” system, a full-color, 
56-bit-per-pixel machine with Z- 
buffer and 170M internal disk, sells 
for $29,990. 


What the Pros Have to Say 

“At $16,000, nothing can touch 
it,’ says Mike Tyler, director of the 
graphics and imaging service at 
Dataquest (San Jose, CA). “It’s 
definitely a coup.”’ 

Other analysts agree. “It’s the 


Barbara Robertson is CGW’s West Coast 
senior editor. 
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first time we've had 24-bit, real- 
time graphics on the desktop for 
less than $30,000,” says Vicki 
Brown, director of Systems Re- 
search for International Data Corp. 
(Framingham, MA). “SGI has bro- 
ken a price barrier. It could make 
the market explode.” 

As for performance? “‘This little 


guy is faster than a 4D/70G,” says 
David Laur, a graphics specialist at 
Princeton University’s Interactive 
Computer Graphics Lab, a beta- 
test site for the Personal Iris. “Pm 
just stunned by the performance.” 

‘““‘We’re all used to computer sys- 
tems jumping ahead by leaps and 
bounds, but this is mind-boggling,” 


The Personal Iris 3D workstation may resemble a PC in size, but it 
offers a lot more power for its under-$20,000 price tag. 
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says John Edwards, president of 
Associative Design Technology 
(Westborough, MA). “There’s no 
other machine, 3D or 2D, of any 
kind at this price with this level of 
graphics and performance. It’s a 
10-MIPS machine at about the 
price of a PS/80. And you can pick 
it up and carry it.” 

The Personal Iris is indeed small 
for a workstation. At 9-by-21.5-by- 
17.7 inches, it’s only three inches 
wider, half an inch taller, and an 
inch and a half deeper than, for 
example, a Tandon PC/AT clone 
standing on end, so you can easily 
tuck it under a desk. 

But that’s not the machine’s only 


The Personal Iris 
uses CADKEY’s true 
3D geometric model 
information and 
minimizes the 
number of recalcu- 
lations necessary to 
view shaded parts. 


resemblance to a PC, for the work- 
station runs software that’s com- 
patible with DOS 3.3 through a 
software PC emulation in a PC- 
sized window, or several windows. 
However, unlike PCs, the Personal 
Iris includes SGI’s 4Sight, a win- 
dowing system that can display up 
to 64 windows of static and/or dy- 
namic graphics. 


Entry-level (diskless) system—S$ 15,990; features: 12.5MHz, 32-bit RISC CPU; 
8M DRAM; eight color bitplanes; four bifplanes for window management, 
overlay/underlay; 19-inch, 1280-by-1024 color monitor; Slots: One 6u VME; 
Ports: SCSI, Centronics, Ethernet TCP/IP, audio, two RS-232; Software: Environ- 
ment Manager (icon-based interface), 4Sight windowing system, Unix Sys- 
tem V.3, SGI Graphics Library, diagnostics; user manual, mouse, keyboard; 
Upgrading the Entry-Level System: 12.5MHz floating-point processor: Price 
not available at press time; Storage: SGI prices for internal, 5%-inch, SCSI 
Winchester disk drives are $4000 for 170M, $9000 for 380M; Upgrade to Su- 
per system: $12,000 (adds 16 color bitplanes, 24-bit Z-buffer, floating-point 
processor, four overlay/underlay bitplanes). 


Super system—S$29, 990; 12.5MHz, 32-bit RISC CPU; 12.5MHz floating-point 
processor; 8M RAM; 24 color bitplanes; eight bitplanes for window manage- 
ment, overlay/underlay; 24-bit Z-buffer; 170M internal disk drive; Monitor, 
slots, ports, software, inout devices: same as entry system; System with 380M 
disk drive: $34,990. Options for Both Entry-Level/Super Systems: VME video 
— VOcard with geniock: $2500; IEEE-488 interface board, $3500; NFS, approxi- 
mately $1000; PC-DOS emulation software, $685; Software Developer's Pack- 
age with C compiler, $495; Fortran compiler, approximately $700; 150M, 
— %-inch SCSI cartridge tape drive, $2500; DRAM (to 16M}, price not available 


_ at press fime. 


~Note: These prices were available at press time. Contact Silicon Graphics 
for information on final prices and additional options. 
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A new icon-based, point-and-click 
visual user interface (available for 
shipment soon after the product’s 
introduction) allows someone un- 
familiar with Unix to begin using 
the machine right away, yet, at the 
same time, allows those familiar 
with Unix to use commands in- 
stead. Also bundled with the ma- 
chine shortly after introduction 
will be Quick Model and Quick 
Paint, two simple software prod- 
ucts developed by Alias Research, 
an animation software company in 
Toronto. 


impressive Design 

Designed for easy installation 
and maintenance, the machine’s 
replaceable “electronics module,” 
which contains the CPU and graph- 
ics board, snaps into the worksta- 
tion, as do the internal SCSI disk 
drives, the power supply, and the 
fan. “‘It took me 20 seconds to in- 
stall a drive,” says Dr. Larry Coop- 
er, president of Creative Visual 
Software (San Jose, CA), a company 
known for its Replicore and Repli- 
movie 3D model and motion simu- 
lation packages. “I’m extremely 
impressed by the mechanical de- 
sign of the system.’ 

All this, plus 3D graphics power: 
“SGI deserves a lot of credit,’ says 
Rodney Stock, a consultant who 
has more than 15 years of experi- 
ence in computer graphics engi- 
neering, is founder of the Computer 
Arts Institute (San Francisco), and 
is CGW’s contributing editor for 
emerging technology. ““They’ve 
made good architectural design de- 
cisions. 

““Tt’s common to sacrifice flexibil- 
ity when you're pushing the price/ 
performance envelope,” he ex- 
plains. ““But SGI included anti- 
aliasing, dithering, a choice of full 
color or eight-bit color, and a sig- 
nificant number of ports.”’ 

What’s missing? For Stock, full 
24-bit double buffering rather than 
12 bit with dithering (to allow more 
‘true’ colors for objects being 
moved smoothly on the screen), an 
AT bus instead of PC emulation in 
software, and even more megaflops 
(the Personal Iris boasts 1.1 Lin- 
pack double-precision MFLOPS). 
But he’s quick to point out that 
these “missing” features are nice- 
ties, not disasters. 

“The machine represents a major 
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advance in the price/performance 
ratio,’ Stock adds. ‘““The question is 
whether the market for 3D graph- 
ics will advance at the same rate.”’ 
Silicon Graphics obviously be- 
lieves it will. “We’re trying to 
break into the ‘early adopter’ mar- 
ket, a market that’s 10 times larg- 
er than the pioneer market we’ve 
been in,” says Ed McCracken, 
SGI’s president. “I think this 
machine delivers enough perfor- 
mance for the price to convince ap- 
plication users to buy a3D machine 
for the first time.” SGI’s big OEMs, 
Prime and Control Data, will no 
doubt help with that convincing. 


Software Compatibility 

Because the Personal Iris is bi- 
nary compatible with Silicon 
Graphics’ 4D product line, includ- 
ing the new 80-MIPS multiproces- 
sor machine, applications on those 
machines can easily be ported to 
the new low-cost machine. (In fact, 
all the software developers we 
talked to had high praise for the 
Personal Iris’ compatibility with 
the 4D 3.0 operating system, claim- 
ing it took less than a day to port 
their software. However, the ma- 
chine’s architecture prohibits it 
from being upgraded to higher-end 
products in the 4D line.) 

Therefore, the first impact of the 
machine in the marketplace could 
be in multiple sales (by SGI’s direct 
sales force and by VARs and OEMs) 
to companies that already have 
high-priced SGI workstations. 

“This machine could break the 
market open for us in industrial de- 
sign, where there’s a lot of potential 
for low-cost seats,” says Keith Ray- 
mond, marketing manager for 
Alias Research. In fact, one SGI 
customer (who asked not to be iden- 
tified) believes his company could 
now multiply the number of its SGI 
machines by eight times—from less 
than 20 to over 100. 

In addition to the chance of mak- 
ing multiple sales to current cus- 
tomers, the Personal Iris will give 
Silicon Graphics’ VARs the possi- 
bility of attracting new customers. 

Alias, for example, believes it 
could market its system to smaller 
design houses, a strategy echoed by 
Bechtel Software Inc. (Acton, MA), 
which sells an engineering anima- 
tion package (see ““Animation Goes 
to Work,” July issue) and other 
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software developers. Even simula- 
tion software might step out from 
behind the top-secret aerospace 
doors. 

‘When a machine costs under 
$20,000, it opens lots of doors,” says 
Marty Best, software products 
manager for AutoSimulations Inc. 
(Bountiful, UT). ‘““The lower price 
means shorter approval cycles. Peo- 
ple at lower levels don’t have to 
justify the cost all the way up to the 
boardroom.” 

Furthermore, the Personal Iris is 
priced low enough, and at 10 MIPS 
is powerful enough, to compete 
with 2D workstations—a market- 
ing strategy that shouldn’t surprise 
anyone familiar with ‘“‘Eclipse,”’ 
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Images such as these, created wiih Alias Research Software, can 
easily be generated on the Personal Iris. 


Silicon Graphics’ code name for the 
product. Although there isn’t much 
2D software available for SGI 
workstations now, that could 
change if a large company such as 
DEC were to begin using RISC 
chips from MIPS as CPUs in its 
workstations. 

‘“They’re throwing in 3D for free 
as far aS we're concerned,” says 
Jim Zimmerman, president of Full 
Color Computing (Danbury, CT), a 
company developing a high-end 
desktop publishing program for the 
full line of 4D workstations. 

‘“‘We believe the Personal Iris will 
be used by individuals working in 
a distributed publishing environ- 
ment that includes a high-end Sil1- 
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con Graphics worksta- 
tion,” he says. 

Similarly, the Personal 
Iris’ low price point can 
help Silicon Graphics’ 
VARs compete in situa- 
tions where customers are 
adding PC platforms to a 
networked environment. 

But moving into new 
markets will require new 
types of software to broad- 
en the application of 3D 
graphics and new distri- 
bution channels to broad- 
en the market. What 
might that software be? 
Several people cite desk- 
top publishing, a market 
Full Color Computing is 
beginning to explore. Its 
software, to be priced un- 
der $5000 for the Personal 
Iris, includes sophisticat- 
ed image-processing func- 
tions as well as more tra- 
ditional publishing func- 
tions. Others are begin- 
ning to look at 3D graph- 
ics in some interesting, 
new ways. 

Princeton’s Laur notes that most 
people today use 3D to describe 
physical objects. ““(But) if I think of 
3D as three or four parameters that 
vary over time, I can imagine appli- 
cations beyond architectural and 
mechanical modeling,” he says. 


A Variety of Applications 

For example, David Mandelkern, 
territory vice president for VI. 
Corp. (Amherst, MA) and an SGI 
software developer, is beginning to 
see options traders create 3D mesh 
plots that show multiple variables 
changing over time. 

Even so, ‘“(The) 3D (market) is 
still a niche market,” cautions 
IDC’s Brown. “It will take a lot of 
education to expand the applica- 
tions for 3D.” And Stock, who has 
been teaching artists and program- 
mers about 3D graphics for several 
years, concurs: “As long as people 
have to understand how to make a 
ball bounce before they can bounce 
one onscreen, software will be do- 
ing more to hold back the success of 
3D than the cost of hardware.”’ 

Expanding distribution channels 
might be easier. In fact, Silicon 
Graphics plans to begin selling the 
Personal Iris through dealers via 


66 


The Personal Iris is capable of reconstructing in 3D a 
wireframe model to a fully Gouraud-shaded image. 


two software developers moving 
from PC platforms: CADKEY and 
Sigma Design. 

‘Our dealers are looking for low 
overhead products,” says Matthew 
Peterson, vice president of the 
Product Group for Sigma Design 
(Englewood, CO), a company known 
for its Unix- and Xenix-based 
ARRIS architectural and facilities 
management software. ““They’d 
rather call one company and have 
an integrated box arrive than order 
a PC from one, monitor from an- 
other, operating system from a 
third, and so on.” 

CADKEY, which is moving its 
3D software product from DOS- 
based PCs to the Personal Iris, also 
sells software through dealers and 
VARs. The company boasts an in- 
stalled base of 40,000 and 150 
third-party software developers for 
the under-$4000 package aimed at 
the MCAD market. CADKEY is 
moving its software into Unix be- 
cause its large customers are ask- 
ing for multitasking, windows, and 
information sharing, and “‘OS/2 is 
too little too late,’ according to 
Livingston Davies, president of the 
Vernon, Connecticut-based com- 
pany. “We picked the Personal Iris 


because of its fast graphics 
and low price,” he adds. 

And that low price and 
high performance should 
keep competitors at bay 
for at least a few months. 
As of press time, the 
nearest workstation com- 
petitor for dynamic 3D 
graphics is Hewlett- 
Packard’s $25,000, disk- 
less, 68020-based 319SRX 
introduced in June. But 
HP promises a new prod- 
uct this fall, Tektronix has 
something in the wings, 
and Sun plans to in- 
troduce low-priced 2D and 
3D products before the 
end of the year, according 
to company spokespeople. 
In addition, both Ardent 
and Stellar are aiming at 
a $25,000 price, and 
NeXT Inc. could be a com- 
petitor in this market as 
well. 

And once the market be- 
gins to grow, the competi- 
tion might come from the 
low end. Although Apple 
doesn’t have a real-time 3D ma- 
chine yet, it is moving into higher- 
performance machines as its re- 
cently introduced 68030-based Mac 
II attests. PC graphics board man- 
ufacturers, such as Matrox and Nth 
Graphics, are entering the 3D mar- 
ket with products hampered pri- 
marily by the PC’s current operat- 
ing system. In addition, IBM has 
begun to nose around the graphics 
market. And Dataquest’s Tyler 
says to also keep an eye on Commo- 
dore, Compaq, and Tandy. These 
PC vendors, he points out, can 
bring into the game hundreds of 
low-cost software products, an al- 
ready well-established dealer net- 
work, plus a design and manufac- 
turing process tuned to low-cost 
production. 

But Silicon Graphics won’t be sit- 
ting idle. “Our goal is to break the 
$10,000 barrier as quickly as we 
can,” says McCracken. 

‘“At $10,000,’ adds Jim Clark, 
SGI’s chairman and founder, “a 
hacker could say, ‘I’m going to go 
out and buy this machine and write 
software.’ He could buy it on a 
hunch. The Personal Iris is the first 
affordable 3D system. And it’s the 
first step.” CGW 


COMPUTER GRAPHICS WORLD OCTOBER 1988 


| Four Year Forecast 2 


1988 


Make A Graphic 


(ane a 


1991 


Impression 
On Your Audience 


With the Panasonic’ DataMaster'’ 


No matter what you’re presenting, or 
whom you're presenting to, it’s easy to 
see why the Panasonic DataMaster 
(PT-105) is the automatic choice for big 
screen (up to 120”) computer generated 
graphics and data. 

Take its totally automatic scanning 
capability. Regardless of the PC you’re 
using, the DataMaster provides 
complete, automatic adjustment. In 
fact, the DataMaster interfaces with 
virtually any computer with a scanning 
frequency of 15kHz-37kHz horizontally* 
and 50Hz to 100Hz vertically. That 
makes it ideal when you want to make a 
graphic impression on your audience. 

The DataMaster continues to shine 
when it comes to picture quality. Three 
high power liquid cooled CRT's, a 
silicone gel optical coupling system, 


and a dual focus 5 element hybrid lens 
configuration team-up to produce eye 
pleasing specs. A bright 550 lumens, 
horizontal resolution of 1,100 lines 
(RGB) and 650 lines for video. 

When it comes to international video 
formats, the DataMaster is right at 
home. It automatically compensates for 


PAL, SECAM, NTSC and M/NTSC 
formats. The DataMaster also features 
a wide selection of input facilities 
including S-VHS, line-in, RGB 1, RGB 2 
and audio. 

The Panasonic DataMaster PT-105. 
The picture is big. The performance is 
even bigger. 

For more information on the 
Panasonic DataMaster, call Panasonic 
Industrial Company at 1-800-553-7222. 
Or contact your local Panasonic 
Professional/Industrial Video Dealer. 


Panasonic 


Professional/Industrial Video 


*Special interfaces may be required. 


Simulated picture. 
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COMPUTERS 
& FINE ARTS 


By Arielle Emmett 


Computer art 
struggles for 
acceptance in 
a conservative 
art world 


The art show at ihe Tiber de Nagy 
Gallery last month included works 
from Steve DiPaola of NYIT (left 

and Patricia Search (bottom, left). 
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ere’s a three-point theory 
about the current state of 
“serious” computer artwork 
that may offend a few people: 


@ Practically any “name” artist who 
is using the computer today is 
producing mediocre work that im- 
presses the public anyway. 

@ The best and most compelling art- 
work involving the computer in 
some part of its process—or in some 
part of its subject matter—is being 
produced by unknowns. 

@® The arbiters of international 
“high art,” including the major art 
magazines, collectors, and museum 
curators, have cast a stony eye on 
the entire computer arts phenome- 
non. Critics have summarily dis- 
missed computer-generated artwork 
as a Slick outgrowth of commercial- 
ism or a pathetic outgrowth of 
amateurism. 


Now, the question is, are these un- 


This virtual sculpture, titled 
Manhattan Invitation, was created 
by Michael O'Rourke of the New 
York Institute of Technology. 
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fair allegations or objective truths. 

The answer, probably both. 

The field of computer art is cur- 
rently awash in a sea of debates. The 
debates are complex, emotional, and 
go to the heart of defining what com- 
puter art is and is not. Yet even as 
these debates rage, it is clear that an 
extraordinarily broad, sometimes in- 
telligent body of work is being 
brought forth through computers. 
And interest in the field is skyroc- 
keting. 

Just this year, for example, the 
IBM Gallery of Science and Art in 
New York mounted a landmark 
“Computers and Art” exhibition 
that attracted 100,000 visitors in its 
seven-week run. In Britain, the Art 
& Computers show, mounted at the 
Cleveland Gallery (Middlesborough, 
England) in August, hosted the 
works of 40 British artists. And in 
Brazil, on Long Island, in Los An- 
geles, at the Bronx Museum of Art, 
and in dozens of Soho galleries and 
art shows, the work of computer ar- 
tists is being spotlighted, criticized, 
remembered, and forgotten. 

In the publishing world this year, 
Harry N. Abrams Inc., New York’s 
most prestigious fine arts 
publishing house, pro- 
duced its first two com- 
puter art books: Digital 
Visions: Computers and 
Art, by Cynthia Goodman 
(in conjunction with the 
Everson Museum of Art, 


Syracuse), and The Art of David Em: 
100 Computer Paintings, which fea- 
tures the work of pioneering artist 
David Em. 

Does all this activity mean com- 
puter art has finally entered the 
mainstream of artistic life? “Yes, ab- 
solutely it has,” declares Charles 
Miers, editor of both computer books 
at Abrams. “It’s hard to generalize, 
but certainly. . . the variety (of com- 
puter art) is extraordinary. The in- 
ventor/artists and the artists who 
are using computers but not doing 
their own programming are blend- 
ing more and more.”’ 

Not everyone agrees. Take, for ex- 
ample, Steven DiPaola and Ligia Er- 
cius, co-curators of a fine arts 
computer exhibition held last month 
at the Tibor de Nagy Gallery in New 
York. ““When the public views ‘com- 
puter art,’ they see very little art 
and a lot of computer graphics,” 
DiPaola says. “Computer art today 
still means anything that is visual 
with computers, as opposed to things 
that are strictly aesthetic.” 

The two views seem worlds apart, 
yet they identify the same problem. 
While computer art is publicized, 
lauded, and sold in the commercial 
world, only a tiny portion of the work 
is exhibited or critically examined as 
“fine art.’ Moreover, the fine arts 
world has taken a curious “‘touch- 
me-not”’ attitude toward works in- 
volving the computer. The dilemma 
is not a new one. 


David Em is one of the few computer artists whose work 
(below) has found a fair degree of acceptance in the 
traditional art and publishing worlds. 
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Displaying works, such as Andy Warhol’s Deborah Harry (above), helos build acceptance for the computer 


as an art tool, says the guest Curator of fhe Computer and Art exhibition held at the IBM Gallery. 


“If you step back, computer art 
hasn’t been around that long, and 
the ‘lag time’ in the art world (be- 
tween the production of new types of 
art and critical recognition of them) 
is about fifteen years,” notes artist 
David Em. 

“The art world is still wrestling 
with the issue of ‘is it art?’ For peo- 
ple who are involved in the move- 
ment, it’s a nonissue. (But) the 
conservatism of the art world still 
makes it difficult, whether it’s un- 
derstanding Monet’s work, Picasso’s 
early cubist paintings, or the com- 
puter.” 

But Em adds that he isn’t terribly 
worried about that. And why should 
he be? After all, he is one of the few 
computer artists to break into the ar- 
tistic and publishing mainstream. 
His electronic images have been ex- 
hibited in galleries and major muse- 
ums around the world; one of his 
works is owned by the Museum of 
Modern Art, and he was the first in- 


Arielle Emmett, editorial director of Arielle 
Emmett and Associates (Hewitt, NJ), a com- 
munications company, writes frequently on 
art topics. 
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dividual computer artist to merit an 
entire book about his work by a 
major art publisher. 

That Em is a critical oddity in the 
art world is something he tacitly ac- 
knowledges. Art, he insists, is an ex- 
clusive game. “I think people have 
to talk about individual statements 
and less about ‘computer art.’ It’s so 
much of a tertiary issue, whether I 
use a computer or not.” 


A Moot Point 


Em isn’t alone. British artist Jere- 
my Gardiner, whose works such as 
Telegenic Charismas (see “Telegen- 
ic Charismas,’ November 1987), 
have appeared in the Massachusetts 
Institute of Technology’s Compton 
Gallery, Manhattan’s Twining Gal- 
lery, and the Bronx Museum of Art, 
also confesses an ennui with the sub- 
ject. “There will never be a move- 
ment that is a ‘computer art’ 
movement,” he says. “It’s like op art 
or pop art; you can’t create a move- 
ment around a medium, that’s ab- 
surd, it doesn’t work like that.” 

What could happen, he says, is 
that there could be a movement of 


artists who make a powerful art 
along the same vein, as happened 
with the minimalists, the Russian 
constructivists, the Impressionists, 
and Neoexpressionists. “A half 
dozen may stand out as making 
ereat work, and perhaps a common 
bond will happen to be the use of the 
computer. But they may be a 
painter, a sculptor, a video maker, 
and they may also live at different 
times.” 

To Gardiner and Em, among 
many other artists, the computer’s 
chameleon-like qualities have laid it 
open to a strange form of attack. On 
one hand, the public and the art 
world continue to focus on their own 
unresolved fascination with the tool 
rather than the aesthetic or formal 
values of the work produced. On the 
other hand, the art world continues 
to shun computer images largely on 
some atavistic notion that computers 
are mechanistic, alienating—the 
model of computers we’ve grown up 
with since the 1950s and the 1960s. 

“Tt’s an obsolete idea,” Em main- 
tains. “But anybody of my genera- 
tion or older grew up with very 
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GIS/LIS ’88 
November 30-December 2, 1988 


in San Antonio at 
the spectacular new 
Marriott Rivercenter 
on the famed Riverwalk. 
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Over 200 papers covering a wide 
variety of GIS/LIS issues will be 
presented at the meeting and nearly 
80 exhibitors are expected to fill the 
20,000 square foot exhibition hall. 


Nine technical tours are planned 
throughout the three day meeting. 
In addition, pre-conference work- 
shops will be offered on Tuesday, 
November 29. 


The Marriott Rivercenter Hotel is only 
a short walk from the Alamo and a 
quick trolley ride from the original 
Mexican Market, El Mercado. 


Mark your calendar now — 
November 29-December 2 


GIS/LIS’S 


8 


accessing the world 


I would like more information Return to: GIS/LIS '88 Coordinator 


about the GIS/LIS ’88 meeting 210 Little Falls Street 
in San Antonio. Falls Church, VA 22046 
(703) 241-2446 


Name 
Address 


City 


CGW 10/88 


Telephone ( 


Sponsored by 
American Congress on Surveying & Mapping American Society for Photogrammetry & Remote Sensing 
Association of American Geographers Urban and Regional Information Systems Association 


Photos provided courtesy of the San Antonio Convention & Visitors Bureau 
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Art critic Amy Slaton praises artist Jeremy Gardiner, who created the 


image above, for the intellectual content of his work. 


strange ideas. . .concepts that have 
to do with alienation. Computers to- 
day are a different sort of animal.” 

Any artist can use computers to- 
day without relying on program- 
mers or technical wizards to perform 
feats of aesthetic interpretation. 
Computers can assume any identi- 
ty—from photogenic chameleon to 
“changer” of acceptable truth. Still, 
the computer has found itself in a 
critical no man’s land. 

“T hesitate to use the word ‘aes- 
thetic;’ I don’t find it helpful to talk 
about pure aesthetics,” notes art 
critic Amy Slaton, former associate 
managing editor of Art in America, 
one of the most influential journals 
in the art world. “But a lot of com- 
puter art that gets made today is by 
people who are thrilled to death by 
the machine but don’t have a rigor- 
ous artistic agenda.”’ 

Rigor, in Slaton’s eyes, means us- 
ing the computer in ways that do not 
imitate other mediums but directly 
“acknowledge” the computer as a 
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force in the art making process. “It’s 
really important to acknowledge 
how different our lives are with the 
development of information technol- 
ogies and the computer,” she says. 

Slaton cites Gardiner as an exam- 
ple of someone whom she praises for 
creating work with intellectual 
content—ideas about the computer, 
the self, the world. ‘““He addresses the 
computers-in-the-world issue,” she 
says. “He’s taking an image, manip- 
ulating it electronically, and ac- 
knowledging it. It’s satisfyingly 
complex,” she says. 

Another artist, Joseph Nechvatal 
(Brooke Alexander Gallery, NY), 
whose work, The Informed Man, ap- 
peared in the IBM exhibition, has 
also drawn her attention. “He cre- 
ates sculpture on canvas,” she says. 
‘“He’s keeping you aware that it’s an 
electronic medium; there are so 
many pieces of visual information, 
youcan’t take it allin. . .The image 
is intense, sinister, personal, and 
psychological. He takes his experi- 


ences into account along with the 
computer.’ 

What Slaton seems to be arguing 
for is a new aesthetic, if not a 
machine aesthetic, then one that 
speaks to the presence of the com- 
puter in the world and its impact on 
the human condition and one that 
also subtly weaves the experience of 
using the machine with the experi- 
ence of creating new art forms. 

Disagreeing with those who say 
that the computer is just a tool and 
that it’s okay for its use to be trans- 
parent, Slaton notes that when she 
looks at computer art that resembles 
art done by hand, she asks herself, 
‘“‘What’s the point?” 


Artwork with Integrity 

“T don’t think every piece of art 
should be didactic,” Slaton adds. 
“But using the computer is intox- 
icating; it’s a drug-like experience. 
I'd rather see an artist (who takes 
that into account) than someone who 
just makes a lovely picture with the 
computer because it’s easier to 
change and erase than oil paint.” 

Barbara London, assistant curator 
of video in the department of film at 
the Museum of Modern Art, is one 
who shares those feelings. She also 
notes that much of the imagery 
produced by the computer has fallen 
flat. “Some of the technology has 
been fairly complex,” she says, “but 
the people who understand it have 
been producing mundane imagery. 
Some of the images are throw- 
backs.” 

How does she judge computer 
work? “I look for ideas. I want to see 
a sense of integrity. I don’t care 
about the razzmatazz, I’m looking 
for the idea that will hold it all 
together, something that comes out 
of a person’s soul.” 

While both London and Slaton ad- 
mit that there are indeed artists us- 
ing computers whose “intellectual 
agenda is very rigorous,’ Slaton says 
the problem is finding them. Like 
needles in a haystack, the truly 
‘potential’? works seem to be elu- 
sive; or perhaps we don’t have the 
tools to recognize them; or perhaps 
we don’t want to. 

‘Selection is a big problem,” she 
says. “In many cases museums will 
avoid what’s politically controver- 
sial.” In other cases, exhibits try to 
be “‘all things to all people,” and in 
that they are doomed to fail. 
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Pictures Are Worth More 


Than A Thousand Words. 


The Ultimate Performance 
Large Screen 


Video, Data, Graphics 
Projection Systems 


Imagine the impact you could 
create with the power of perfect 
pictures: Video, Data and Graphics 
images... brilliant, crystal clear, 
razor sharp, larger than life. 

From corporate presentations, 
board room meetings and sales/ 
educational training seminars, to 
teleconferencing links, trade shows, 
sports and entertainment events, to 
simulation, process control and 
CAD/CAM/CAE applications, Barco 
delivers the ultimate performance in 


BARCO ELECTRONICS, INC. 


the first truly comprehensive range 
of large screen projection systems. 
With Barco, the ultimate 
performance is a reflection of our 
relentless refusal to accept 
compromises in image quality which 
for years have plagued most large 
screen projectors. The ultimate 
performance means a happy end to 
dull, fuzzy, washed out pictures 
thanks to Barco’s highly versatile, 10 
input Video/RGB Switching System 
and unique CRT/Glass Optical 
System which not only provides 
outstanding light output and rich 
contrast but resolution so high 
(in excess of 2000 lines) that the 
projected images seem to jump off 
the screen. 


Allow your audience to be 
captivated by the power of perfect 
pictures. Barco Projection Systems 
can provide you with the ultimate 
performance of the most powerful 
presentation tool you have ever 
dreamed of. Contact us today to find 
out how Barco pictures are worth 
more than a thousand words. 


1500 Wilson Way Smyrna, GA 30082 


(404) 432-2346 Telex 8107510098 Telefax (404) 432-1470 
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This still frame comes from Ocean an animation created by Yoichiro 
Kawaguchi and displayed at the Computers and Art exhibition. 


Yet “failure” is a curiously rela- 
tive term in an art world where pub- 
lic participation and enthusiasm 
count for so much. Witness, for ex- 
ample, the April-June showing of 
“Computers and Art,” a highly pop- 
ular traveling exhibition of com- 
puter works at the IBM Gallery of 
Science and Art. Organized by the 
Everson Museum of Art in Syracuse, 
the exhibit featured works ranging 
from the mysterious and irrational 
Upward Falling Fountain by art- 
ist/engineer Wen Ying Tsai to a 
realistic but unattractive rendition 
of Hands and Feet by artist Philip 
Pearlstein. Interspersed was a virtu- 
al smorgasbord of computer art that 
included laser projections, environ- 
mental sculptures, Nam June Paik’s 
Laurie Anderson, a videotaped expe- 
rience of performance artistry, net- 
worked clotheslines, architectural 
landscapes, fractals, David Em’s as- 
tral projections, even the erotic im- 
agery of Jean Noel Duru. 

“It was like a trip to Epcot Cen- 
ter,’ exclaimed one artist whose 
work was excluded from the show. 
“It was too corporate,” exclaimed 
another who was in the show. But 
what was undeniable was the in- 
tense variety of the event—as well as 
the name-recognition power of the 
event. Works by Andy Warhol, 
Robert Rauschenberg, Lillian 
Schwartz, and Kenneth Noland, 
among others, gave instant credibil- 
ity to the show, even if they were not 
always the most intriguing artworks 
displayed. 
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“T felt I had an educational mis- 
sion,’ says Cynthia Goodman, the 
guest curator of the IBM show and 
also the program director for the 
IBM Gallery. “There is a great deal 
of potential in computer art, but it is 
not all realized.” 


Creating Acceptance 

Goodman defends her range of 
choices on powerful grounds: “There 
was a universally positive reaction 
to the show,” she reports. “When 
you see a Warhol, a Pearlstein, a 
Kenneth Noland, when you realize 
it doesn’t take enormous program- 
ming skills or money to make com- 
puters available to them, then comes 
a willingness on the part of the art 
community to re-evaluate the com- 
puter.” And that’s what’s happen- 
ing, she says. “As a result (of the 
show), many people have begun to 
re-evaluate the computer as a poten- 
tial tool. It’s a tool that offers the art- 
ist a wide range of possibilities.”’ 
How could one ask for more than 
that? 

But of course, some people do. Crit- 
ic Amy Slaton acknowledges that “it 
was ambitious to put all this work in 
one place.” Yet, she adds, “One of 
my problems with the show was that 
it didn’t address how computers 
work in the world. It didn’t include 
a lot of work that used the computer 
as part of its subject matter. The 
work was just thrown at us. It’s time 
to look at it and take it seriously, but 
the exhibition didn’t say why. It just 
said it’s there.” 


Though no one will be able to re- 
solve the whys and wherefores of the 
IBM show, it may serve as some 
kind of springboard: a point of depar- 
ture for other smaller, more focused 
exhibitions. 

For example, the computer art 
showing held at the Tibor de Nagy 
Gallery last month focused less on 
the computer as a tool or on the var- 
ieties of computer experience and 
more on the question of computer art 
as a fine art aesthetic. Never before 
has a midtown New York gallery 
displayed a group of computer artists 
as fine artists, according to co- 
curators Ligia Ercius and Steven 
DiPaola. They claim that rather 
than showing a broad survey of com- 
puter art, they selected artworks on 
the basis of artistic commitment, 
grace, and aesthetics. Among the 
finalists: artist Jeremy Gardiner, 
virtual sculptor Michael O’Rourke, 
light sculptress Patricia Search, 
video artists Amber Denker and 
Larry Cuba, fourth-dimensional 
sculptor Tony Robbin, painter Steve 
Miller, and artist DiPaola, whose 
“Talking Head” paintings also ap- 
peared in the IBM show. 

“Some of these artists are on the 
forefront of an emerging new aes- 
thetic,” says Ercius, who is also 
studying for a master of arts degree 
in computer arts at the New York 
Institute of Technology. 

Eighty-year-old gallery owner 
Tibor de Nagy, who has seen at least 
half a dozen major art movements 
come and go throughout the 20th 
century, says Ercius and DiPaola 
are acting as “teachers’’ of the aes- 
thetic, helping to acclimate the gal- 
lery going public to a new form. “I 
wanted proof that there really is 
something to computer art,” he says. 
“When Steve and Ligia introduced 
me to Gardiner’s work, and then 
O’Rourke’s, I thought, “This is it.’ ”’ 

The artists participating in the 
show express equal enthusiasm. To 
sculptor Michael O’Rourke, whose 
works in 3D CAD/CAM result in 
both physical sculptures as well as 
virtual ones—(the images appear 
like pipes and twisted metallic ob- 
jects that float in and out of picture 
planes)—the opportunity to exhibit 
in a small atmosphere is welcome. 

‘For the most part, people react to 
computer art with a lot of skepti- 
cism,”’ O’Rourke says. “But a lot of 
the resistance and hesitancy is 
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breaking down. What I’m trying to 
do is to get my sculpture to represent 
the sensations I felt as I became 
aware of space...the spaces be- 
tween trees, the space between peo- 
ple walking ahead of me and the 
trees. . ..In traditional media, I had 
to use physical objects to represent 
those spaces. But when I stumbled 
onto computer graphics, it was ex- 
hilarating; it was purely space. It 
was much closer to my original 
impetus for doing sculpture.” 

The ultimate result is something 
resembling realism that is not real: 
objects that obey physical laws, but 
objects that are not recognizable. 

British artist Jeremy Gardiner 
takes a different tack. His work 
plays inevitably on and off the hu- 
man form—stripping it to pieces, 
deconstructing elements and re- 
building them again. Analogies to 
Grey’s Anatomy sometimes come to 
mind. In his hands, the human form 
takes on, alternately, a sinister com- 
plexity and a luminous, otherworld- 
ly glow; it’s as though his cast of 
characters is fading in time, existing 
in some telegenic half-life, their im- 
ages and body parts deteriorating 
even as they are built up. 


Changing Truth 

“T think you already understand 
where I’m coming from,” Gardiner 
says. “I worked in a commercial 
production house, Charlex, for the 
best part of a year and a half. A lot 
of characters that are part of Tele- 
genic Charismas are taken from the 
media; the paintings and images are 
generic characters. 

“In one of my assignments,” he 
continues, “I had to take some foot- 
age of Dean Martin for a National 
Enquirer commercial and make him 
look sad and disturbed. I made his 
face glassy: I changed reality in a 
sense—altering ‘acceptable truth.’ 
The more information is transmitted 
in digital form, the more opportun- 
ity for borrowing and changing. Peo- 
ple’s attitudes toward it becomes 
more amenable, less problematic.” 

Does that disturb Gardiner? 

“Yeah, it does. It worries me. 
When I teach, I make students 
aware of the malleability in my 
course.” 

Gardiner has produced his work in 
a variety of mediums, but of late he 
has been producing paintings based 
on imagery grabbed, fused, and dig- 
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The works of Joseph Nechvatal have been described as sculptures 
on canvas. The work above is titled The Informed Man. 


itally altered on the computer. In 
Telegenic Charismas, for example, he 
used a Scitex electronic color 
prepress to manipulate the size and 
resolution of the images, which he 
outputs to an Iris Graphics 2044 ink- 
jet printer. Frequently, he projects 
color transparencies of the images 
onto large canvases and then paints 
the images through screens to final- 
ize the work. 

For artists who aspire to some gen- 
uine vision, a new aesthetic using 
the computer, the numbers of ques- 
tions will mount. Will art made with 
the aid of computers, or by com- 
puters, ever break into the main- 
stream? Will the computer ever 
come forth and define its new aes- 
thetic? Perhaps. Yet it must shift its 
identity to do so, and it is precisely 
the change in identity that continues 
to intrigue—and apparently un- 
nerve—the art world. 

Where fine art and the computer 
converge today is somewhere beyond 
the region of flying logos and lava 
lamps, yet critics have not defined 
what that new region is. The vocabu- 
lary of description is rare, if not 
primitive. The response of art maga- 
zines is curiously a nonresponse, 
almost total silence. 

No doubt about it, though, the 
brouhaha over computers as 
‘“‘oyaphic machines” and _ illusion 
generators is dying down. Already, 
the computer has won a powerful 
cultural acceptance. But the artists 


working with computers have not 
won the kind of single-minded recog- 
nition—or adulation—or the dollar 
value associated with superstardom 
in the art world. 

Will that change? Again, perhaps. 
But until it does, some artists and 
gallery owners will express frusta- 
tion over the reluctance of the art 
world to embrace these new talents. 
Twining Gallery owner Richard Ea- 
gan, for example, an enthusiastic 
supporter of Gardiner’s work, puts it 
this way: “My frustration is more for 
Jeremy. Here is an exceptionally tal- 
ented artist doing extraordinary 
things, not just in the use of the com- 
puter but in its paradoxical imagery. 
He exploits video culture to overex- 
aggerate the desensitizing process of 
the media. His imagery is a continu- 
um of what Andy Warhol began 
when he turned to ‘replicating’ con- 
sumer goods. Jeremy is a natural 
continuum of that idea: how the 
medium exploits technology to pro- 
duce an even more grotesque 
image—and most of Jeremy’s im- 
ages come from the TV screen.” 

Gardiner himself dismisses the 
concern, saying the time will come 
when computer art will be judged 
not on the basis of the tool used to 
create the art but on the quality of 
the art itself. “Some great art is go- 
ing to be made,” he says. “We've 
closed the book on the computer art 
movement. It’s dead now. Let the 
ereat artists get on with it.” | 
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automated mapping/acilities manage- 
ment, forest management, urban and 
regional planning, environmental moni- 
toring, petroleum exploration, mapping 
and surveying, agricultural suitability 
assessment, tax mapping, transporta- 


tion planning, census mapping, educa- 
tion and research, and numerous other 
applications. 
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Mechanism Analysis 


A specialized discipline 
begins moving into mainstream CAD 


By James Price & James Molnar 


echanism analysis—also 

known as kinematic and 

dynamic analysis—has 
long been considered an arcane, 
mysterious field far removed from 
mainstream product engineering. 
For the most part, only the larger 
aerospace and automotive firms 
have even been able to use it. And 
those who do the actual design 
work, the product engineers, have 
had little hands-on exposure to it. 
As a rule, they send their designs 
to a specialist in mechanism analy- 


a satellite can exceed $100 ae 2 nee 


million, making it essential to ut ize 
mechanism-anal eens during the 
design of critical subsystems. 


sis within the firm and then wait 
for days or even weeks until the re- 
sults come back in a weighty stack 
of print-outs. 

But the situation is changing as 
an assortment of new mechanism- 
analysis interface products with 
improved graphics interfaces hit 
the market. While they vary wide- 
ly, these new products share some 
basic characteristics. 

For example, user interfaces are 
beginning to incorporate terminol- 
ogy understood by the average en- 
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CAD companies, such as the Computervision Division of Prime 
Computer, are providing tighter integration to mechanism-analysis 
packages and taking advantage of iconic interfaces. 


gineer rather than relying solely on 
abstract mathematical terms. Data 
interfaces are being upgraded to 
eliminate the current need to man- 
ually re-enter data required to per- 
form the analysis. And the new 
programs offer interactive rather 
than batch processing, so results 
are available in minutes, not days. 
The end result should make mech- 
anism analysis more readily acces- 
sible to the product engineer. 


Analyzing Movement 

As a discipline, mechanism anal- 
ysis basically involves simulating 
the behavior of mechanical systems 
through the use of several tech- 
niques ranging from simple kine- 
matic motion to a complete large- 
displacement, nonlinear dynamic 
analysis. Kinematics and dynam- 
ics begin with complex equations of 
motion, which describe these me- 
chanical systems. Mechanism anal- 
ysis uses graphics-based software 
tools to automatically generate and 
solve the required equations to pro- 
vide realistic force and motion 
studies. 

The economic benefits of such 
analyses are enormous. They im- 
prove product performance by in- 
vestigating a wide variety of 
alternative design approaches pri- 
or to the prototype stage, reduce 
design and manufacturing costs by 


82 


finding and solving mechanical 
problems in the product develop- 
ment cycle, provide help in select- 
ing the least expensive design al- 
ternative that will provide the re- 
quired performance, and increase 
the efficiency of other analytic tech- 
niques by providing, for example, 
more accurate loads for finite-ele- 
ment analysis. 

The output from mechanism- 
analysis software tools consists of 
the forces acting between the ele- 
ments of the system and the ele- 
ments’ positions, velocities, and 
accelerations. Results are dis- 
played through graphic animations 
as well as X-Y plots of the system 
information. 

While mechanism-analysis soft- 
ware has proven extremely valua- 
ble to date, its application has been 
limited by the complexities of its 
user interface. Formerly, to use a 
typical package, the user would 
first divide the mechanism into its 
individual links or rigid bodies, 
then enter data describing these 
bodies and their interconnections 
in terms of a mnemonic-based data 
input language. Next, the user 
would assign physical part proper- 
ties and define actuators and inter- 
nal force components. 

This process was so complex that 
it was nearly always relegated to 
specialists, called analysts or dy- 


namicists, in the engineering or- 
ganization. The need to turn the 
analysis over to a specialist has 
limited the usefulness of the tech- 
nique to product engineers. The 
cost and time requirements gener- 
ally mean that the analysis has 
been performed relatively late in 
the design cycle, after significant 
resources have already been in- 
vested. 


Mainstream Tool 

In the past few years, the intelli- 
gent application of advanced com- 
puter graphics has begun to simpll- 
fy the use of this very important 
analysis tool and thus substantial- 
ly broaden its market. If this trend 
continues, mechanism analysis 
will soon become as much of a 
mainstream engineering tool as 
CAD or finite-element analysis. 

The first step in simplifying 
mechanism analysis began several 
years ago as turnkey CAD/CAM 
vendors began to introduce inter- 
faces to the popular mechanism- 
analysis software products. These 
first-generation interface programs 
included routines for converting 
the proprietary geometric database 
of the particular CAD/CAM system 
into the data set required by the 
mechanism-analysis package. 
Thus, they were easier to use than 
the original, native programs be- 
cause geometry could be trans- 
ferred automatically rather than 
entered by hand. 

Nevertheless, these programs are 
not perfect. They still require 
forces, functional expressions, and 
motion statements to be entered by 
hand. Thus, the user must still 
learn much about the complex 
mechanism-analysis software in 
addition to the CAD/CAM inter- 
face. And, because there normally 
is no interface back from the 
mechanism-analysis to other anal- 
ysis packages, a user who plans to 
use mechanism-analysis data in 
other analyses must re-enter data 
by hand. 

Currently, several major CAD/ 
CAM vendors are taking the next 
step by going from a loosely coupled 
third-party interface to a much 
tighter arrangement. For example, 


James Price is vice president of marketing 
and sales and James Molnar is marketing 
manager for Mechanical Dynamics Inc. 
(Ann Arbor, Ml). 
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1988 Honeywell Test Instruments Division 


Aries Technology, Prime/Compu- 
tervision, Intergraph, and Schlum- 
berger Technologies CAD/CAM Di- 
vision all have or shortly will re- 
lease a version of their interface 
programs integrated with ADAMS 
(Automatic Dynamic Analysis of 
Mechanical Systems), a mechanism- 
analysis package from Mechanical 
Dynamics. Similar interface pack- 
ages from a number of others are in 
the development stage. 


Integrated Offerings 

These integrated mechanism- 
analysis packages represent a sig- 
nificant advance over the first- 
generation interface programs. 
Probably the most important ad- 
vantage is a simplified user inter- 
face that is a natural extension of 
the CAD/CAM system into which it 
is integrated. These packages gen- 
erally transfer not only geometry 
but also mass and inertia data re- 
quired to perform the analysis. 

Additional required information 
that is not contained within the 
CAD/CAM database is entered in 
physical rather than scientific lan- 


guage. For example, forces are ap- 
plied by selecting a force from a 
pull-down menu, turning it to the 
desired direction with the pointer, 
and responding to a prompt for the 
magnitude of the force. 

A second important feature that 
applies to many of the new in- 
tegrated mechanism-analysis offer- 
ings is that they contain only the 
analytic capability that is most fre- 
quently used by the product engi- 
neer—kinematics and statics, but 
not dynamics. The rationale is that 
these programs will be used early 
in the design cycle when the most 
important question to be answered 
is how the design fits together. 
However, the models created with 
these packages are upwardly com- 
patible with the full dynamics- 
analysis capability of the complete 
analysis package, thus allowing 
more detailed analysis to be per- 
formed later in the design cycle 
without creating a new model. 

Another advantage of the in- 
tegrated approach is the inclusion 
of data-set conversion on the output 
as well as the input side of mecha- 
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nism analysis. In most of the in- 
tegrated packages, loads generated 
by the mechanism analysis can be 
transferred automatically into the 
finite-element coordinate system 
with the loads placed in the correct 
locations on the model for analysis. 
Thus, the finite-element results are 
based on internally consistent geo- 
metric, mass property, and load 
data. Further, time-step anima- 
tions generated by the mechanism 
analysis can be accessed by a sur- 
face or solid modeler for display and 
interference checking. 

As helpful as it is to have either 
loose or tight couplings between 
analysis and CAD/CAM systems, 
not all engineering analysis is done 
in conjunction with such systems. 
Therefore, high-level, icon user in- 
terfaces have been added to stand- 
alone analysis packages to make 
mechanism analysis more ap- 
proachable by eliminating the need 
to learn complex commands and 
syntax. 

Using the newest mechanism- 
analysis packages, for example, an 
engineer would apply forces to an 
object by selecting an icon from a 
menu that includes a variety of 
familiar physical symbols repre- 
senting force options such as strut, 
servo motor, thruster, or thruster 
couple. Similar techniques will be 
used to display analysis results. To 
measure the acceleration at a cer- 
tain point in the mechanism, for ex- 
ample, the user would select an 
accelerometer icon from the menu 
and place it in the desired position. 


Net Result 


The net result of marrying mech- 
anism analysis with high-level 
computer graphics will be to great- 
ly increase its use in mainstream 
product engineering applications. 
In addition, more intelligent use of 
modern graphics techniques will 
spur the use of mechanism analysis 
in a wide range of applications for 
which it is not currently considered 
practical, such as in the design of 
appliances, machine tools, and 
computer-data storage devices. 

In addition, product engineers 
will begin to use it themselves 
much earlier in the design phase 
to prove out designs before any 
significant costs have been in- 
curred in physical ash Ly 
tooling. 
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Aging Applications 


Link fo CAD/CAM/CIM 


or computer-integrated man- 
e ufacturing (CIM) to be fully 

realized, data must be shared 
across engineering, design, and 
manufacturing programs. How- 
ever, many “‘vintage” engineering 
programs developed before the ad- 
vent of CIM can’t be readily lever- 
aged in a CIM environment. To 
remedy this problem, software en- 
gineers are developing translation 
interfaces that will allow early- 
generation engineering packages 
to be used with today’s CAD/CAM/ 
CAE software. 

A case in point is a helicopter en- 
gineering analysis program devel- 
oped for NASA in the early ’70s by 
the Boeing Vertol Co. In its heyday, 
the program, called HESCOMP, 
represented the state of the art in 
generality, flexibility, ease of use, 
and fast computation. But HES- 
COMP has since become obsolete. 

Therefore, in 1983 the IBM Fed- 
eral Systems Division underwrote 
a software development effort in 
which the CAD/CAM Lab at Vir- 
ginia Polytechnic Institute and 
State University (VPD would devel- 
op an interface that would link 
HESCOMP with Cadam Inc.’s 
(Burbank, CA) CADAM system. 
For this effort, IBM bestowed upon 
VPI a grant of more than $2 million 
in hardware and software, includ- 
ing an IBM 43841 mainframe, 18 
workstations, 16 IBM 3270-type 
graphics terminals, and CAD/CAM 
software from Cadam. 

Today, this VPI-developed inter- 
face is being used to translate HES- 
COMP’s numerical output into a 
CADAM-compatible database, al- 
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lowing designers to easily generate 
a graphical helicopter model and 
analyze and modify it through a 
CADAM application. 

According to Professor Arvid 
Myklebust, director of VPI’s 
CAD/CAM Lab, VPI engineers 
chose Cadam’s Interactive Design 
package for two reasons: the CAD- 
AM Geometry Interface Module 
(which was recently upgraded and 
is now called CADAM Access) pro- 
vides a pliable tool for interfacing 
HESCOMP to a CADAM database, 
and the IBM-compatible CADAM 
package produces 2D/3D designs 


and supports mass property ana- 
lyses, such as weight, volume, and 
moments of inertia. 

Before it was coupled with CAD- 
AM, HESCOMP computed sizing 
and performance data from entered 
specifications. In other words, for 
the many pages of specifications for 
a helicopter—such as its mission, 
payload, range, engine, and rotor 
characteristics—HESCOMP pro- 
duced roughly 40 pages of informa- 
tion defining a preliminary hell1- 
copter model. Engineers then had 
to decipher from this data final de- 
sign requirements and then trans- 


VPI’s HESCAD interface is breathing new life into the once-obsolete 
HESCOMP engineering analysis package. HESCAD Is being used to 
translate HESCOMP’s numerical output into a CADAM-compatible 
database so.designers can graphically generate, analyze, and 
modify models, such as this rotary-to-rotary motion conversion device. 
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late these dimensions into a graphi- 
cal model to calculate additional 
characteristics for specific compo- 
nents of the helicopter. 

“For HESCOMP to survive in to- 
day’s more integrated design and 
manufacturing environment, it 
had to evolve into an interactive 
tool that would meet the require- 
ments of rapid design cycles,” says 
Myklebust. “By coupling the pro- 
gram to CADAM, we produced an 
integrated, application-specific de- 
sign system. 

“We retained the qualities of 
HESCOMP, allowing users to con- 
vert mission requirements into fi- 
nal design requirements, but added 
the capabilities of CADAM to pro- 
vide fast graphical output as well 
as augment HESCOMP’s engineer- 
ing analysis functions.” 


The Route to CADAM 

The CADAM Geometry Interface 
Module (GIM) provides the entry 
point for HESCOMP to share mod- 
eling data with the CADAM data- 
base. GIM allows CADAM Inter- 
active Design to be interfaced to 
complementary products from 
other vendors, and also enables 
CADAM users to develop their own 
application-specific programs to ex- 
tract and manipulate design data. 

Explains Myklebust, ‘‘Other 
CAD/CAM systems have geometry 
interface tools, but they generally 
work best one way: Models devel- 
oped through the CAD/CAM sys- 
tem can pass through the geometry 
interface to be analyzed by outside 
programs. With GIM, the outside 
program can directly and interac- 
tively modify the model. Informa- 
tion we enter into HESCOMP can 
pass through GIM to produce a 
readable model on CADAM.” 

To achieve this readable output, 
the VPI team created a translating 
interface, called HESCAD, that 
transforms the variables of HES- 
COMP’s output into critical geom- 
etry points. 

When coupled to CADAM through 
HESCAD, HESCOMP graphically 
displays the helicopter’s design 
specifications on the CADAM work- 
station. The model can be updated on 
CADAM to show the layout, space 
available for modifications, and con- 
straints of the helicopter. Then, as 
the designers modify the design, they 
can immediately examine the impact 
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APPLICATIONS 


of their changes on the CADAM heli- 
copter model. 

Says Myklebust, “By linking HES- 
COMP to CADAM, we greatly re- 
duced the time needed for a prelim- 
inary helicopter design cycle. HES- 
COMP has always been useful for 
defining the final design require- 
ments needed to meet specific mis- 
sion requirements, but its output was 
a terror from the standpoints of 
graphical translation and mass prop- 
erty analysis. 

“With the interface to CADAM, we 
can immediately see the model, com- 
pute the mass properties of its com- 
ponents, calculate interference, 
measure interior volumes, and deter- 
mine the moment of inertia require- 
ments of added equipment. . . instead 
of examining these characteristics 
independently.’ 

VPI researchers are also develop- 
ing an expert system that “‘automat- 
ically” produces interfaces between 
engineering programs and a solid- 
modeling CAD/CAM package. 

To generate an application-to- 
CAD/CAM interface using this sys- 
tem, a user need only create a gener- 
ic model on aCAD/CAM system and 
respond to the expert system’s quer- 
ies as to which of the model’s param- 
eters will be determined by the ap- 
plication program. With this infor- 
mation, the expert system generates 
an interface that enables the applica- 
tion program to produce models. 
Then, by re-executing the application 
program with different input, the 
user is able to modify the model. 


The VPI group has already created 
a prototype interfacing system using 
Cadam’s Interactive Solids Design 
(ISD) program and IBM’s Expert Sys- 
tem Environment (ESE). To test the 
interfacing system, the VPI team 
linked Design, a test application pro- 
gram that evaluates mechanical 
parts for deflection and stress, to Cad- 
am’s ISD through a dialogue with the 
ESE-based expert system. So now, 
each time the user executes Design 
with new input, a modified version of 
the original model is generated and 
the new model’s stress response is 
analyzed simultaneously. 


Maximum Capabilities 

“Manufacturing companies have 
only scratched the surface of their 
systems-integration potential,” says 
Myklebust. “‘An interface-generator 
such as ours can be a key to maximiz- 
ing the capabilities of CAD/CAM 
systems. 

“Engineers often find themselves 
bogged down in redesigning models 
at each stage of the design and 
manufacturing process, creating a 
model on a CAD/CAM system and re- 
creating it ina batch-mode format for 
engineering applications. Once they 
analyze the model with an engineer- 
ing program, they have to remodel it 
on the CAD/CAM system and the 
cycle continues. Our interface gener- 
ator creates a two-way path between 
CADAM and engineering applica- 
tions: CADAM design data can also 
be accessed and analyzed by an en- 
gineering program. With the results 
of this analysis, an engineer can alter 
the input to the ‘external’ program 
and thus directly refine the CADAM 
model.” 


The Mystery of Asteroids 


eople say that Mark Trueblood 
has his head in the stars. But 
he doesn’t mind. According to True- 
blood, founder of the Winer Mobile 
Observatory, most of the people he 
meets harbor some fascination 
with the night sky. “Astronomy 
captures our imaginations about 
the mysteries of how we got here 
and where we're going,’ says 
Trueblood. “Astronomy, in its own 
way, tends to solve these mys- 
teries.”’ 
With a small amount of federal 
funding and a strong commitment 


from a number of US businesses, 
Trueblood and his staff are prepar- 
ing to search for some “‘astronomi- 
cal’’ solutions of their own to these 
mysteries through the observation 
of asteroids. Since 1983, Trueblood 
and his staff have been developing 
the WMO computerized mobile ob- 
servatory to observe and record 
asteroid occultations, a phenome- 
non that takes place when an aster- 
oid moving in its orbit seems—from 
Earth’s vantage point—to cover up 
a distant star. 

Explains Trueblood, ‘‘Very little 
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Quick, a 
pick the higher pric 


Chances are you can’t. 
Chances are neither can your 

customers. That’s because at 

CADVISION, we design our 


monitors to perform better than TE 
our higher priced competitors. — nee 

Take our'20” seriesof CAD Peat tates 
monitors, the CPD-2010, CPD- complement every type of CAD 
2030 and the top of the line installation. 


CPD-2040 — 3 monitors with 
varying degrees of resolution to 
handle any application from 
CAD/CAM/CAEK, 3D solid 
modeling, or presentation 
graphics on dedicated 
workstations to PC-based a 
But it’s not only our price point that sets us apart. You see, CADVISION 
monitors have a contemporary, high-tech styling that is a true reflection of 
the industry they're designed for — so they look every bit as good as they 


perform. 
So, if you're ready for more monitor for the money, call Glenn Wolk in 
N.Y., at 516-864-9700, or Ed Rider in CA, at 213-618-8615, and find out why Horizontal Frequency 64.0 KHz 
the best monitor in the business is the best monitor for YOUR business. Vertical Frequency 60.0 Hz 
Oh, by the way, the top monitor is the CADVISION monitor... Video Bandwidth 120.0 MHz 
take our word for it. Resolution 640x480 | 1024x768 | 1280x1024 
Visual Courtesy More monitor...not more money. CRT 20 Inch 90” Deflection In-Line Gun CRT 
of Abel Image Research Dot Pitch 631mm 
Tube Type Non-Glare/Black Matrix 
Phosphor Regular Type B22 
CHUGAI BOYEKI (AMERICA) CORP ome “ene 
55 Mall Drive, Commack, NY 11725 @ 516-864-9700 = FAX-516-864-9710 Sync. Signal Composite or sync on Green 


365 Van Ness Way, Suite 510, Torrance, CA 90501 = 213-618-8615 = FAX-213-618-9963 
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is known about asteroids, especial- 
ly the smaller ones discovered in 
the last 20 years. We’re not sure of 
their composition, their size and 
shape, or what relationship they 
hold with the rest of the solar sys- 
tem. We believe that learning more 
about these things will eventually 
help us move further toward under- 
standing how our solar system was 
formed.” 

Although astronomers generally 
know when an occultation will oc- 
cur, it isn’t until two to three days 
before the event that they can pre- 
cisely pinpoint the best location 
from which to view the full occulta- 
tion. This is where the mobile ob- 
servatory comes in. 


Following the Stars 

Stationed inside a Ford Econoline 
van, which tows a trailer-mounted 
telescope, the WMO includes an 
electric power generator, power 
conditioning equipment, a high- 
accuracy LORAN-C navigation re- 
ceiver, and two racks of equipment. 

At the heart of the system is a 
MicroV AX II, which controls tele- 
scope positioning and tracking, 
stores data from the photometer (an 
instrument used for measuring 
light), and helps the astronomers 
analyze the data back at the 
WMO’s home base in Potomac, 
Maryland. The CPU, memory, and 
peripheral boards are mounted ina 
ruggedized chassis, which contains 
a shelf for a 72M CDC Wren II Win- 
chester disk and two 54-inch floppy 
drives and holds an eight-line seri- 
al port, a DMA interface for the 
photometer, a disk controller, a 
Data Translation DT2651/2658 im- 
age-processing system, and a Cal- 
Comp CGS-4600 graphics board. 

A CalComp high-resolution color 
monitor displays the video generat- 
ed on the graphics board, while a 
Conrac Model 7111 color monitor 
displays the output of the image- 
processing boards. A CalComp key- 
board and mouse round out the user 
interface. All major system compo- 
nents are attached to the van’s floor 
by Aeroflex shock mounts. 

The main advantage to this sys- 
tem, says Trueblood, is power. “We 
decided on the CalComp CGS 4600 
display subsystem because it’s a lot 
faster than anything else we looked 
into. For example, we can put up 
100 displays in under 12 seconds, 
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which translates to eight displays 
per second. And since it has a 
powerful CPU on the graphics 
board, the CalComp system does its 
work with minimum use of the 
VAX CPU so we can use the CPU 
for other tasks while we’re doing 
graphics.”’ 

The computer’s database is or- 
ganized into “pages,” which con- 
tain information on the telescope 
and photometer operations and on 
factors such as the temperature 
and humidity at the telescope site 
and inside the computer chassis. 
Other pages contain data on the ob- 
ject being tracked, the aperture and 
filter wheel positions on the pho- 
tometer, and software operation. 

By using the CGS-4600, True- 
blood and his team have found it 
possible to build an “active” star 
atlas that’s even more useful than 
a printed atlas. “As part of a trip’s 
preparation,’ explains Trueblood, 
“we'll load onto the MicroV AX disk 
a catalog of stars, including very 
faint ones, in the vicinity of the tar- 
get star. This catalog contains each 
star’s sky coordinates and bright- 
ness. The eight bit planes in graph- 
ics memory are used to represent 
various star brightness levels, with 
each star being displayed on the bit 
plane corresponding to its bright- 
ness. The bit planes are turned on 
and off until the pattern represents 
what one actually sees for a given 
scope and sky transparency.’ 

Once the field observer is satis- 
fied that he’s looking at the correct 


star and that the telescope is track- 
ing it properly, the operator centers 
the target star in the photometer’s 
view field and records the aster- 
oid’s occultation. 

During the event, the operator 
monitors the on-screen atlas and 
calls up information in the con- 
sole’s screen to oversee the sys- 
tem’s performance. Up-to-the-sec- 
ond data on how well the telescope 
is tracking the asteroid and wheth- 
er the photometer is lined up ac- 
curately appears on the screens as 
status pages so the operator can tell 
at a glance whether the system is 
gathering the correct data for that 
particular event. When the WMO 
has returned to home base, data is 
entered into the computer and plot- 
ted for event times and observer 
locations using an interactive 
analysis and plotting program 
developed by Trueblood. 


Stars of the Future 

Trueblood believes the WMO will 
be ready to observe and record its 
first occultation within the next 
few months. “I hope what we’re do- 
ing here will be a springboard for 
the formation of other small obser- 
vatories like the WMO,” he says. 
“The larger observatories need 
backup field information for events 
such as these—astronomical occur- 
ances which observers at larger ob- 
servatories can’t record due to the 
event's location. 

“The technology is definitely 
available for this kind of field 
work,” he continues. “It’s exciting 
to discover how many applications 
there are for this type of graphics 
equipment.” W 


Forest Preservation 


ur goal is to provide the 

knowledge and technology 
necessary to improve the manage- 
ment, protection, and use of the 
forests and rangelands of the Inter- 
mountain West,’ says Mark 
Rubey, a computer programmer 
analyst involved in the Forest Sur- 
vey Project of the Intermountain 
Research Station. This Ogden, 
Utah-based group of researchers 
and analysts is responsible for 
gathering and analyzing data that 
will help serve as a basis for form- 
ing forest policies and programs for 


the orderly development and use of 
forest resources. 

Rubey and others involved in the 
project use SAS/Graph software 
(SAS Institute Inc., Cary, NC) to 
present the results of their re- 
search, which appear in various 
publications and are used in work- 
shops and training sessions. 

‘In general, once we get our data 
into the SAS system, we produce 
various displays of the data at 
different points in time,” he says. 
“We use graphics through various 
stages of the modeling process by 
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Fine Lines! 

Three-axis servo drive gives you clean, true 
arcs and angles, letter and numbers. With 
no “‘stepper-motor stair-steps.’’ Precise 
pen-down controls eliminate “points” and 
“hooks,” prolong pen life. And auto- 
sensing automatically maintains the 
proper pressure for each individual pen 
type to further insure meticulous, consis- 
tent line quality from start to finish. 


Speed Lines! 

Auto-sensing a/so maintains peak plotting 
speed. So you'll fly through drawings at a 
blazing 32 inches-per-second with 2¢ 
acceleration. Or selectively slower for let- 
tering or other tricky areas. Your SP1800’s 
advanced microprocessor will aafomat- 
ically assure optimum plotting precision, 
resolution and output from top to bot- 
tom—and corner to corner—on any film, 
paper or vellum media from A to D. 


Tough Lines! 

The SP1800’s all-metal construction and 
custom gate-array electronics assure relia- 
bility and long life. A lighted ‘English 
language’”’ display plus sophisticated self- 
diagnostics show how to use it, and tell if 
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Turn on the productivity-power of the 
Encad SP1800 8-pen plotter. It’s the new 
price/performance leader that'll fit your 
budget—and make your drawings as 
crisp, clear and impressive as your ideas. 


Versatile Lines! 

Load the 8-pen carousel with specific mix- 
ture of technical, rollerball and felt-pen 
colors and line-widths needed to achieve 
a new level of presentation clarity and 
impact—to bring each drawing to life. 
Auto-capping will keep pens constantly 
fresh and ready. Naturally, the Encad 
SP1800 works with AutoCAD, VersaCAD, 
HP/GL-based programs — virtually every 
leading CAD package. And its RS232 serial 
interface connects to most any computer. 
So you get maximum hardware/software 
flexibility, versatility. 


Multiply Your Productivity 


The Power Of 8. 


something goes wrong. And extended war- 
ranty and service plans— including over- 
night replacement —are designed to keep 
you up and running 
around the clock. 


Affordable Lines! 


Encad single-pen 
plotters started the 
price/performance revolution. And now 
the SP1800 sets the new 8-pen standard. 
It'll ft your budget whether you’re in a 
small office—or an individual work 
sroup in a large company. And its big- 


office performance will make sure that the 


impact of your ideas won't suffer from the 
limits of your plotter. 


Call 1-800-356-2808 Today 

for the dealer nearest you. And multiply 
your productivity 
by the power of 8 
with the new 
Encad SP1800 
8-pen plotter... 


the price/performance 
leader! 
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mapping data, plotting one varia- 
ble against another to look for rela- 
tionships, plotting complex model 
outputs, and getting a feeling for 
model behavior by constraining a 
variable.” 

To create these graphics, the For- 
est Survey Project team relies on 
three SAS/Graph software proce- 
dures—PROC GPLOT, PROC GMAP, 
and PROC G3D--which they run 
under AOS/VS on a Data General 
MV8000 minicomputer and output 
on a Hewlett-Packard 7550 pen 
plotter. 

The initial step in most of the 
group's modeling analyses is to plot 
simple 2D graphs of exploratory 
data on a terminal using PROC 
GPLOT, a procedure that graphs 
one variable against another. To 
enhance the use of PROC GPLOT, 
the team often groups data into 
classes to display three or more 


This ownership map of New Mexico, created with SAS/Graph soft- 
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categories on a single plot. By using 
data classes, different colors and 
shapes can be associated with addi- 
tional data dimensions, allowing 
researchers to observe several data 
categories on a single plot. 

Many of the team’s analyses re- 
sult in complex mathematical 
models; therefore, the team graphs 
much of its work with PROC 
G3D—a procedure that allows 
users to produce 3D graphs. 

“We use PROC G3D a lot because 
when we have three or more varia- 
bles in a model, it’s nice to be able 
to look at the relationship of three 
things at once,” Rubey explains. 

Since all of the data collected by 
the group is organized by counties 
and states and is geographically 
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ware’s GMAP procedure, uses nearly 150,000 anotated data 
points, 1000 points apart. Orange depicts Indian reservations, 
green depicts national forest, blue depicts state land, yellow 
depicts Bureau of Land Management land, and red depicts the 


Dept. of Defense missile range. 
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referenced, the team uses PROC 
GMAP to produce color maps that 
are two-dimensional (choropleth) 
and three-dimensional (surface, 
block, and prism). Rubey says that 
because the group’s data is refer- 
enced with a Universal Transverse 
Mercator (UTM) coordinate system, 
a conversion macro was developed 
to convert UTM coordinates to lati- 
tude and longitude, the required 
coordinates for PROC GMAP. 

After the data is graphically 
created, the Forest Survey Project 
generates final reports of its find- 
ings. ““We produce a statewide re- 
port for every state we inventory, 
and we use graphics to enhance 
these publications,’ Rubey says. 
These reports include forest infor- 
mation showing everything from 
individual tree growth and mortal- 
ity rates to the total forest land 
area in a state. 


Trial-and-Error Programming 

Although generally satisfied 
with the SAS/Graph software, 
Rubey and his team note that cer- 
tain improvements to the system 
would help them in their applica- 
tion. For example, while displaying 
data and labeling axes with PROC 
GPLOT is relatively fast and sim- 
ple, customizing the legend of a 
graph with NOTE statements in 
the upper-left and lower-right cor- 
ners of a figure can be time consum- 
ing due to a difference between the 
team’s graphics terminal device 
driver (DG D460) and pen-plotter 
device drivers (HP7550 and HP74- 
75). Therefore, the team must per- 
form repeated trial-and-error 
programming in order to achieve 
exact placement of the legends. “A 
general solution for the device 
driver difference problem is lack- 
ing,’ notes the team. 

In addition, the team notes, an 
option that lets you overlay more 
than one response surface on a sin- 
gle graph, as well as various other 
customizing options, would be help- 
ful as well. 

Despite these system setbacks, 
though, Rubey and his team turn 
to the SAS/Graph software for 
their graphics needs. Says Rubey, 
‘‘We deal with so much data that 
this seemed about the best way to 
put it all into one place and let 


all of our analysts and researchers 
use it.” CGW 
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A &B Size Prints...A & B Size Printers 


Only We 
Give You A 
Choice 


Two Thermal Transfer Color 
Printers; one A size and one B size; 
both deliver 300 DPI resolution to 
hardcopy prints and brilliant 
transparencies. These printers are 
the Shinko CHC-345 and the CHC- 
645 and only Mitsubishi International 
Corp. brings you that choice. 


Advanced thermal transfer 
technology makes these printers 
fast, quiet, simple to use and 
virtually maintenance free. A wide 
variety of software drivers makes 
these 300 DPI printers compatible 


SHINKO 


SHINKO ELECTRIC CO.,LTD. 


with most leading computer 
graphics systems. 


Resolution and color definition so 
brilliant you'll think you’re looking at 
your color monitor. 


For more information contact: 


Mitsubishi International Corporation 
Information Systems and 

Services Division 

Computer Graphics Department 

701 Westchester Ave., 

White Plains, NY 10604 

(914) 997-4999 « FAX (914) 997-4976 


*Intergraph is a registered trademark 
of Intergraph Corporation 


Mitsubishi 


International Corporation 
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PORTFOLIO 


Prix Ars 
Electronica 


When the winners of the Prix Ars 
Electronica ’88 computer art com- 
petition sponsored by Siemens AG 
were announced in Linz, Austria 
last month, the talented John 
Lasseter of Pixar walked away 
with the $23,000 first place 
prize in the animation 
category for his 
creation, Red’s 
Dream (top right). In 
the still art category, David 
Sherwin of Suite 3D took 
home the $12,000 first prize for The 
Battle (top, far right), while Andy 
Kopra of Los Angeles won a dis- 
o tinction prize for Fire (bottom 
Pt right). Mario Canali of Italy 
won a distinction prize 

in animation for Gates 
(left).—hachel Carpenter, 

Suite 3D (San Francisco). 
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Ikegami monitors and cameras have been setting the 
standards at networks and local television stations and 
production facilities for over twenty years. 

Unlike other monitor manufacturers, we engineer 
display products for the most demanding professionals in 
the business, exclusively. 

So it’s no wonder that our display monitors, which 
operate with enhanced Macintosh and IBM P.C.’s, 
incorporate the most sophisticated technologies available. 
At our level of expectation, our toughest competition is 
ourselves. 

You'll see it in our 20” color and monochrome 
monitors available with resolutions of 1600 x 1280, ideally 
suited for work station applications, including CAD/CAE, 
CIM, publishing, advertising design, modeling, cartography 
and medical i imaging. 

For desk top applications, or where a small foot print 
is needed, our 16” color monitor with resolutions of 1280 x 
1024 is ideal for CAD/CAE, CIM, business graphics, text 
editing, publishing and simulation. 

All this in a modern ergonomically-designed 
enclosure. 

See for yourself. Call or write Ikegami Electronics 
Display Division at the office nearest you. 


Ikegami 


Headquarters: 37 Brook Avenue, Maywood, New Jersey (201) 368-917 1 Torrance: (213) o04- 0050 Boston: on (61 
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Select the Monitor Right For You. 


Nominal Resolution 
Scan Model Type Pixels 
Frequency Color/Mono 


C/DM 2090 9 V.26mm DTP 1280 
C/DM 2020 4 OV )C 1280 
C/CDE 169* 5 V.26mm DTP 1280 


C/DM 2060* 9 V.3lmm DTP |1280 x 1024 
C/DM 2010A 1280 x 1024 
C/CDE 165VA* 126mm DTP | 1280 1024 


32 KHz |C/CDA 203 HA 9 V.3lmm DTP {1024 x 512 
C/CDA 203 HLA 131mm DTP |1024 x 1024 
(interlaced) 
CDA 143H 31mm DTP |1024 x 512 
(open frame) 
SDB 500 31mm DTP |672 x 504 
(open frame) 


*Contrast enhanced CRT available 

“C/" denotes models with enclosure and anti-reflection, CRT 

Featured on the cover of the 1987 NCGA Computer Animation Competition | 
literature, Day Light was designed by Richard Taylor and produced at ee ee 
Technologies by John Grower and Bruce Jones. 
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Design Modeling 


: Born an animation software vendor, | 
Alias Research now bets on industrial design 


By Tom McMillan 


he first time a designer said, 
‘This helps me design better,’ ”’ 


remembers Stephen Bing- 
ham, president of Alias Research 
Inc. (Toronto), “I dove under the ta- 
ble expecting a lightning bolt to hit. 
You just don’t say that to designers, 
but here was a designer saying it to 
us.” 

What the designer was referring 
to is Alias’s graphics software for 
3D modeling. What Bingham refers 
to is the initial difficulty 
of selling computer sys- 
tems to designers—creat- 
ive types tend to empha- 
size their own talents 
over the tools they use. 

But selling to design- 
ers is exactly what Alias 
has been doing. Its soft- 
ware is used by design- 
ers at large corporations 
like General Motors, 
Volvo, Honda, Subaru, 
Kraft, and Motorola as 
well as by smaller design 
shops working on every- 
thing from furniture to 
buildings. As a front end 
to engineering work done 
on typical CAD systems, 
Alias complements the 
conceptual designer’s talent of 
thinking in three dimensions. 

What do designers like about 
Alias? George Hughes is director of 
marketing for Design Vision, a 
Toronto consultancy and service 


Former CGW editor Tom McMillan is now 
a contributing editor based in Wilton, 
NH. 
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The Scorch, modeled by Alias’s Paul PR 
designer Peter Brock, shows the level of realism that 
Alias software can bring to a 3D model. 


bureau that offers architects and 
other designers access to Alias soft- 
ware for design and presentation 
applications. He maintains that 
the system ‘“‘changes their ap- 
proach to design.” Prototyping be- 
comes less involved, and designers 
readily take to the sculptural qual- 
ity of working with the software. 
“One of the great things is that peo- 
ple from artistic backgrounds can 
become effective users within three 
months. They can go in any one of 
four or five directions, which in a 
work environment allows the de- 
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signer to preserve his identity.” 
Doug Ball of the Montreal design 
firm Douglas Ball Inc. uses Alias 
software to design office furniture 
systems. ““We have over the years 
relied heavily on our model shop to 
visualize the stages in a design,”’ 
Ball says. ““We might spend several 
years developing a system and 


oy and auto 


build 30 or 40 models. Having the 
ability to do this on the screen is 
tremendous. With the level of de- 
tail Alias provides, we can see after 
a couple of hours something that 
would have taken several days be- 
fore. In terms of how we work, it’s 
the most exciting thing to come 
along since the days of Leonardo da 
Vinci.”’ 

Originally, Alias Research didn’t 
set out to create a design tool. 
When the company first showed its 
product at SIGGRAPH ’85, it was 
courting the video and film anima- 
tion markets. The 
modeling and rendering 
components of the soft- 
ware were for creating 
realistic objects that 
were then set in motion. 

Several other anima- 
tion software vendors 
also made their first pub- 
lic appearance at that 
SIGGRAPH show, but 
one feature set Alias’s 
system apart: It used 
splines to model curved 
objects. General Motors 
noticed this, and the 
world’s largest automak- 
er became one of Alias’s 
first customers. Bing- 
ham noticed GM’s in- 
terest and started at that 
moment thinking about the design 
market, which is now the compa- 
ny’s sole focus. 

“The market for video animation 
was really pretty small—we were 
fighting our competitors for every 
single sale,” explains Arthur Bell, 
Alias’s vice president for prod- 
uct management and marketing. 
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‘We've basically created our own 
market here [in design], and I think 
that’s why we’re successful.” 

Having GM as a long-term cus- 
tomer has certainly helped Alias’s 
success in the design market, and 
that goes far beyond the implicit 
endorsement. ““We’re the only com- 
pany that’s had that many years 
working with a CAD-oriented man- 
ufacturing company,” notes Bing- 
ham. Bell elaborates on this by 
pointing out that it was Alias’s 
surface-modeling tools that first at- 
tracted GM’s interest. “The anima- 
tion market never really 
wanted more modeling 
features—they wanted 
more animation features 
and more rendering fea- 
tures. But GM kept push- 
ing us to add modeling 
features. ‘Trim Sur- 
faces,’ a new feature of 
Version 2.4, shows that 
push more than any- 
thing else.” 

Indeed, about 75 per- 
cent of the features of 
Version 2.4 of Alias’s 
software are geared to 
modeling, according to 
Bell. The system has 
four basic parts: a wire- 
frame modeler for crea- 
tion of 3D models; a ren- 
derer that puts surfaces, 
colors, and lighting ef- 
fects on the model; a set 
of animation features 
that use key-frame tech- 
niques for getting mod- 
els into motion; and a 
user interface based on 
hierarchical pop-up men- 
us. Beyond the basics, 
there is also Alias’s 
Scenes and Description 
Language, a C-like programming 
language that bypasses the inter- 
face and gives the advanced user 
more direct access to the software. 

Alias has always been noted for 
its well-designed interface, and 
Version 2.4 includes many refine- 
ments. As a matter of fact, when 
Silicon Graphics was looking for 
someone to design a windowing in- 
terface system for its workstations, 
it went to Alias. The team that 
worked on the Version 2.4 interface 
at Alias has spent a good part of 
this year in Mountain View, CA, 
building and polishing the inter- 
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face that distinguishes SGI’s new 
Personal Iris workstations (see 
Barbara Robertson’s article in this 
issue). 

In the Alias modeler, the user 
gets four different perspectives on 
the workspace, any of which can be 
opened to full-screen size. Real- 
time interaction and CAD-like grid 
tools speed the construction of mod- 
els. Both B- and cardinal splines 


The blue glass buildings in the background, as well 
as the covered walkway at the end of the street, were 
modeled with Alias software at Design Vision (Toron- 
to). The foreground is a photographic image, and the 
two were composited on high-end Scitex graphics 
equipment. 


are available for forming curves, 
and a straightforward “Build Sur- 
faces’ command stretches a skin 
across the wireframe model. 

New trimming features simplify 
creation of cut-outs in surfaces. 
Rather than having to define the 
curved edge that borders an open- 
ing, the designer can simply sweep 
a curve through the object as if he 
or she were wielding a knife. 

A “Quick Render’’ mode lets the 
designer preview a finished model 
without waiting for compute-inten- 
sive calculations to be performed. 
Although it doesn’t do antialiasing 


and offers only simple texture 
maps, Quick Render lets the de- 
signer ‘‘eyeball” a model and make 
changes accordingly. The “Full 
Render”? mode provides high-end 
realism for presentations. 

When movement is needed for a 
walk-around or walk-through, the 
designer can animate the object, 
the ‘‘camera,” or both. This is a 
matter of specifying key frames for 
beginning, ending, and intermedi- 
ate points and then adjusting the 
speed of movement. Previews graph-- 
ically portray the scripting of the 
animation. 

The Scenes and De- 
scription Language helps 
to keep a system that’s 
easy to use on the basic 
level from running out of 
steam on the advanced 
level. Dr. Gavin Miller, 
who heads up Alias’s 
research efforts into 
state-of-the-art anima- 
tion techniques, employs 
SDL almost exclusively. 
His work in kinematics 
and the modeling of nat- 
ural phenomena gets 
good reviews from the 
academic side of com- 
puter graphics, and the 
realistic motion of 
swinging chains, flowing 
water droplets, and 
other visualizations of 
physical events that 
Miller has been animat- 
ing is uncanny. 

Why work on anima- 
tions of swinging chains 
when you're trying to 
sell the product to car 
designers? “It shows our 
commitment to R&D,” 
says Bingham. “‘Be- 
sides, auto companies have made 
it clear to us that natural environ- 
ments are important to them. They 
want to be able to say, ‘Now, rain 
on my model.’ It’s critical to design 
approval.”’ 

Still, the market Alias is after is 
only now emerging, and any deci- 
sions about the future are neces- 
sarily attended by risks. Both 
Bingham and Bell admit that the 
company places a tremendous 
amount of finances into research, 
and it’s usually at the expense of 
marketing. Indeed, expenses out- 
weighed revenues to the point that 


COMPUTER GRAPHICS WORLD OCTOBER 1988 


Theyre 
Ja 
About Us. 


> “Of the six plotters in this review, paper 
YA = loading with the Artisan 1s the easiest.” 


“Calcomp didn’t cut corners on quality 
with their entry into the low-cost plotter 
freld. The Artisan 1023 does excellent 
plots at high speed. Highly 
recommended.” 


“21.8 minutes multi-pen, matching... 
the fastest D-size plotters tested.” 


“The control panel sports 16 rubber “chicklet” 
buttons and a two line LCD (liquid crystal display) 
that prompts the user in any one of six languages. 
Settings can be saved for four different users.” 


“The thorough User’s Guide 1s AutoCAD-orvented 
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to operate this plotter.’ 
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the company was in dire straights 
at times last year. 

“We had significantly less invest- 
ment than some of our competi- 
tors,’ explains Bingham, “‘so we’ve 
always had to make it on sales. I 
built the company on a model that 
said the market was going to re- 
spond very quickly, but it hasn’t 
happened that quickly. The market 
needs the less expensive hardware 
platform it’s now getting.” Bing- 
ham goes on to note that sales are 
now running at close to $1 million 
per month, which he says is enough 
to support the staff of approximate- 
ly 60 people (nearly one-third of 
whom are in R&D). 

But low-cost hardware is some- 
thing of a Catch-22. Alias needs it 
for the market to grow, but it 
makes the software component of 
system cost look alarmingly big. “I 
think the rule of thumb is that the 
hardware price and the software 
price should be about the same,”’ 
says Bell. “What we’re working on 
now for our next release is a lot of 
packaging so that you can buy the 
code in a modular fashion. If you 
add up the modules, they’re going 
to be equal to the full price, but you 
have a lower entry point.” 

In other words, a designer could 
buy only the modeling software, 
getting full capability there while 
spending less than half what the 
software system now costs. ‘““What’s 
relative is the current cost of aC AD 
seat,” adds Bingham. “We can’t get 
out of whack with that. The goal is 
to hit a stable price across a num- 
ber of platforms.” 

The modularization of Alias soft- 
ware will also make the system 
more portable, enabling a move to 
the “number of platforms” Bing- 
ham mentions. Alias has always 
worked closely with Silicon Graph- 
ics hardware. “We squeeze out the 
majority of our performance be- 
cause we tie ourselves to the hard- 
ware inextricably,” explains Bell. 
‘‘But in Version 3, which we’re 
working on now, the performance 
will be more modular, more acces- 
sible, and more portable. We aren’t 
looking to do a port for technical 
reasons—Silicon Graphics has the 
best technology—but we are look- 
ing to do a port for business rea- 
sons. Companies like HP and Sun 
are very good at selling a product 
line.... We’re going to get hit a lit- 
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tle bit on something like the Sun, 
which has aslow refresh, but it will 
be portable.” 

At the same time that it’s making 
its product more affordable and 
more portable, Alias is streamlin- 
ing its own sales efforts and signing 
up strategic partners with well- 
entrenched sales divisions. ““We’ve 
never had the funding to be able to 
mount the marketing and sales ef- 
fort we'd like to,” admits Bell. ““We 
keep building what we think is the 
best product and looking for rela- 
tionships to help market it. I think 
that’s what you'll see us do through 
the end of this year.” 

Key agreements along these lines 
are already falling into place. Late 


another 40 percent from the anima- 
tion market. The remaining 20 per- 
cent is divided within the scienti- 
fic/visualization and education 
market. 

Another key agreement, this one 
with SDRC (Milford, OH), essen- 
tially makes the successful CAD 
company into an Alias dealer. 
SDRC offers a well-respected solid 
modeler, and testing has shown 
that an IGES link makes it possible 
for a design department to use 
Alias’s modeler as a creative tool 
that feeds the engineering and 
manufacturing efforts on SDRC’s 
software. ““A system like SRDC’s is 
very powerful at what it does, but 
it needs a front end—something to 
create the model,” says Bell. 
“That’s what our agreement with 
them will offer.’ What the agree- 
ment offers Alias is the support of 


Three-dimensional modeling software 
is going to give designers more power 


in their organizations. 


this summer, Alias announced that 
it was essentially getting out of the 
business or marketing to profes- 
sional video animation houses. A 
strategic alliance with Broadcast 
Television Systems Inc. (BTS, Salt 
Lake City, UT), makers of the 
Bosch line of professional video 
equipment and the recently in- 
troduced EPIC imaging and video 
hardware system, places Alias’s 
video animation sales and service 
entirely into BTS’s hands, making 
it essentially a high-powered VAR. 

Bell sees the agreement as a win 
all around. He describes BTS’s 
EPIC as “‘the first real solution for 
analog and digital, NTSC and PAL, 
in and out video. Dealing with all 
of those has been a nightmare— 
nobody had that solution, but now 
BTS has got it in spades.” 

The win for Alias, of course, is 
that it gets out of a highly competi- 
tive arena that had been soaking 
up too much of its limited sales and 
marketing budget. ““The agree- 
ment with BTS,” says Bell, “will al- 
low us to concentrate all our 
resources on the design market.” 
Incidentally, in the past six 
months, 40 percent of its sales have 
come from the design market and 


a large sales team that has its foot 
in the door of an appealing number 
of major potential customers. 

Assuming Alias is well-position- 
ed for the near future (and that’s an 
assumption that only time will fi- 
nally prove valid), what’s in store 
for the longer run? 

“Two years out, we’re going to be 
on what can be labeled PCs,” prom- 
ises Bingham. Making the capabil- 
ities of a design modeler more 
accessible in this way fits in with 
Bell’s view of the future as well: “‘I 
think at some point in the future 
there’s room for an ‘everyman mod- 
eler,’ where it really doesn’t matter 
what you do. Everybody needs to 
sketch and think in 3D. 

And as modeling software be- 
comes an everyday tool for the in- 
dustrial designer, it could change 
the role that the design staff plays 
in the organization. “At some of our 
customers’ sites,” notes Bingham, 
“upper management is now talking 
to design. They’re saying, ‘Let’s see 
that new system.’ All of this is go- 
ing to give designers more power in 
their organizations, which is what 
happened to engineers with CAD 
20 years ago.”’ In other words, it 
could be big business. CGW 
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Gould opens the door to SUN users. 

It's a brighter day for image processing flicker-free display. A high-speed 

on Sun Workstations. Thanks to Gould. Sun-VME bus interface for optimal data 
The Gould IP9000 series offers you throughput. Plus key options: high-speed 
imaging performance unequalled disk, asynchronous image acquisition, 
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processing elements. High resolution Digital/VAX-compatible systems* call 
(programmable to 1280x1024x82 bits) 1-800-GOULD 10 toll free. Or write: 
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Want to see your video processing ideas really take off? 
Just put them on board the remarkable new IDR Imaging 
System. 

What you'll see is “live,” full-motion video, plus a virtually 
unlimited number of windows containing images captured 
from any video source, as well as graphics or text. 

You'll also see sharp, 640 x 480 resolution displays using a 
palette of 16.7 million colors—unsurpassed by any PC-based 
video processing system available! 

The IDR Imaging System offers OEMs and resellers a 
powerful way to address high-end video processing and 
graphics markets. Each system includes a complete 16 or 20 
MHz 80386-based microcomputer (with the smallest desktop 
footprint in the industry), a comprehensive set of software 


We put ideas in motion. 
370 Vanderbilt Motor Parkway, Hauppauge, NY 11788 (516) 434-1900 Telex 221747 Fax (516) 434-1640 
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development and image processing tools, plus IDR’s patented 
Capture Merge Display (CMD) Board. 

With three 82786 graphics co-processors (each supported 
by 1 MB of RAM), A-to-D and D-to-A converters and time 
base correction circuitry, the CMD Board offers fast captures 
and astounding displays. 

Let the IDR Imaging iia the rein available 
CMD Board—move 
your ideas into new 
video processing 
opportunities. Call 
1-800-842-8402 
today for more 
information. 


The Democratization of FEA 


Has FEA finally opened up fo the promise 
of personal computing and user friendliness? 


By Brian Sheldon 


nce confined to the world’s 
most powerful computers, 
to a handful of expert ana- 
lysts, and to heavily funded, 
leading-edge design projects, finite- 
element analysis (FEA) has landed 
on the desktop with a bang. 

The introduction of user-friendly, 
microcomputer-based FEA soft- 
ware packages has brought this 
highly sophisticated structural- 
analysis technique into wider use 
among structural, mechanical, and 
electronic engineers. By combining 
the accessibility of a PC with ad- 
vanced analysis capabilities and 
fully integrated interactive graph- 
ics, this new generation of FEA 
software is enabling new ranks of 
engineers to shorten design cycles 
and increase design iterations 
while creating stronger, more- 
lightweight, longer-lasting, and 
less-expensive designs. 


Easy as FEA 

‘““Hase of use,” “accessibility,” 
and “‘economical’’ are some of the 
“buy words’ being tossed about by 
many leading desktop FEA ven- 
dors. The economy of desktop FEA 
itself is of little debate: Just one or 
two successful design projects can 
quickly make a return on the in- 
vestment by reducing design itera- 
tions or prototyping alone. There is 
some concern in the industry, how- 
ever, that the claims to its ease of 


Brian Sheldon is manager of software de- 
velopment for the Information Systems 
Division of Fujitsu America Incorporated 
(San Jose, CA). 
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use and accessibility are deceptive 
in that they encourage misuse of 
the technique. Certainly, undue 
reliance by an untrained user 
would lead to poor engineering, if 
not actual catastrophe. 

What, then, is the justification for 
these claims? FEA is unquestion- 
ably a complex mathematical dis- 
cipline that requires substantial 
training and a hands-on effort to 
reach a reasonable level of compe- 
tence. However, FEA software has 
long required the user to bear addi- 
tional burdens. 

Batch-mode input of the finite- 
element model has been the pri- 


mary drain on productivity, which 
involves unsophisticated line edit- 
ing, rigid and unwieldy syntaxed 
input formats, keyboard input 
without error checking, and con- 
tinual use of reference manuals. 
Furthermore, interpreting batch- 
mode results has been an equally 
time- and labor-consuming process. 
The various bottlenecks of many 
mainframe and minicomputer en- 
vironments have only added to the 
drudgery of traditional FEA. 

In the conservative technical 
computing market, advances in 
FEA software have long been engi- 
neering-driven toward more ad- 


Mouse-driven pop-up menus (left and top) eliminate the need for users to 
learn and manually type in complex command sets. 
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vanced analysis capabilities rather 
than toward its ease of use. But the 
tides is shifting, and FEA has final- 
ly opened up to the promise of per- 
sonal computing and user friendli- 
ness: A promise to make the com- 
puter an applications-oriented 
productivity tool that conforms to 
the needs and methods of the user 
rather than one requiring the user 
to conform to those of the computer. 
As such, the premise of easy-to-use 
desktop FEA is that it will allow 
engineers to concentrate more on 
their structural assumptions and 
analyses rather than on their data- 
entry and programming skills. 
That premise of easy-to-use desk- 
top FEA has paid off for many en- 
gineering organizations. Experi- 
enced FEA users are increasing 


CAD/CAM 


desktop FEA? Accuracy itself is 
equal on all computing platforms. 
Microcomputer hardware limita- 
tions specifically affect memory 
and speed, and are more or less se- 
vere depending on the complexity 
of the FEA model. Many organiza- 
tions rarely approach the bounds of 
desktop FEA; many could never 
consider such a platform. With re- 
gard to these hardware limitations, 
some desktop FEA programs strict- 
ly limit the number of node points 
that may be input per model. Other- 
wise, the user’s disk storage capac- 
ity is the primary limiting factor for 
model size and complexity. 

In practical use, 
however, model 
size is also 
limited by 


The preprocessor has automatically numbered the nodes and gener- 
ated the FEA mesh on this model of a railroad bridge. The WYSIWYG 
color display identifies different beam types. 


their input accuracy and produc- 
tivity, and many more new users 
are finding that it’s worth their 
while to add FEA to their compu- 
ter-based engineering tool kits. 
Experienced FEA users are also 
performing more structural ana- 
lyses, thanks to the inherent afford- 
ability and accessibility of the 
microcomputer environment. These 
users especially tend to perform 
more analyses in the early phases 
of design, before large numbers of 
fellow engineers, designers, draft- 
ers, test engineers, and manufac- 
turing or construction personnel 
are committed to the project. 
Though microcomputers lack the 
computing muscle of more costly 
hardware platforms, their im- 
mediacy often permits faster turn- 
around and more design iterations. 
So what are the limitations of 
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processing speed. In other words, 
a microcomputer that slowly 
churns away at a more complex 
model for three or four hours may 
be aclear winner when compared 
to the overnight lag time of many 
mainframe environments. When 
a microcomputer must churn for 
days, however, it becomes clear 
that, for the most part, the largest 
and most complex FEA problems 
remain within the domain of host 
computer-based analysis pack- 
ages. Even so, many organiza- 
tions with such problems rely on 
desktop FEA for both rough ana- 
lyses and analyses of design com- 
ponents early in the design phase. 
Finally, specialized types of ana- 
lyses generally are not provided 
by desktop FEA software, nor are 
more obscure element types and 
unusual materials. 


One of the major advances of 
many desktop FEA packages is in 
the basic user interface. The for- 
eign tongue of conventional FEA 
command sets is being replaced by 
friendly interfaces, and keyboards 
are getting an assist from input sys- 
tems such as mouse devices and 
digitizing pens. The friendliest in- 
terfaces are those similar to the Ap- 
ple Macintosh/Microsoft Windows 
pull-down and pop-up menus, 
which provide various levels of 
menu details with the click of a 
mouse. 

Fully integrated packages pro- 
vide such tools in a consistent fash- 
ion across the entire FEA process 
and enable users to dive right into 
productive work and avoid much of 
the cost of traditional training 
methods. 

The interactive graphics of the 
standard microcomputer environ- 
ment is, perhaps, the single most 
important key that has widened 
the base of FEA users. Of course, 
mainframe and minicomputer en- 
vironments with front-end proces- 
sors and graphics terminals offer 
more-advanced interactive capabil- 
ities than any microcomputer. 
However, such expensive add ons 
are not available to many engi- 
neers; thus, these engineers re- 
main stuck in the batch-mode 
swamp. 

The classic worst-case scenario of 
such slogging is, for example, to 
have to wait overnight for batch- 
mode output only to discover the 
program’s been halted due to sim- 
ple input errors, such as typos. The 
follow up: Reship a corrected file to 
the FEA program with a fervent 
prayer that no other errors will be 
found. Or, worse yet, to study reams 
of batch results carefully only to dis- 
cover that static force values were 
entered as positive values rather 
than negative values. 


A Graphical Approach 
Interactive graphics pre- and 
postprocessors have come to the 
rescue with a graphical approach to 
both model creation and interpreta- 
tion of results. An interactive pre- 
processor is a front-end software 
“utility” module that allows en- 
gineers to view the models on 
screen as they’re being built, which 
substantially eases the input and 
error-checking processes of model 
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Introducing the Tektronix 
4693RGB Color Screen 
Printer. Now you can off- 
load, transfer, and queue 
image data across a fiber 
optic cable in less than four 
seconds. Produce 300 dot- 
per-inch, 4096 color, screen 
prints in 43 seconds. And 
control imaging charac- 
teristics from your desk. All 
without needing a single 
software driver. 


Your local control comes 
from the 4693RGB's unique, 
push-button print controller. 
With this device—one for 
each of up to four users — 
you can set or change 
image sizing, color palette, 
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print quantity, and many 
other variables. 


Use the 4693RGB for a wide 
variety of applications, and 
with a number of different 
display systems, including 
IBM 5080's, DEC GPX's and 
others—all at the same 
time. You'll appreciate its 
simple installation as well as 
its unobtrusive fiber-optic 
interconnect line, which 
eliminates cable clutter and 
ensures the highest print 
quality at a distance of up to 
100 feet. 


Backing the 4693RGB is 
Tek’s 67-country service and 
support network. For more 
information about Tek’s com- 


plete 4690 Color Printer 
Family and OEM/VAR pro- 
grams, contact your local 
Tektronix representative. Or 
call 1-800-225-5434. In 
Oregon, call 1-235-7202. 
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geometry and meshing. Graphics 
postprocessors serve as a back-end 
utility, which translates the tor- 
rent of numerical results into 
quickly grasped and easily manipu- 
lated pictures and reports. 


Interactive Graphics 

Both the interactivity and the 
graphics capabilities of desktop 
FEA processors vary greatly. On 
one end of the spectrum are those 
that still require batch-style input, 
followed by a display of model 
nodes plotted in empty screen space 
for simple error checking. On the 
other end of the spectrum are those 
that combine the capabilities of 
CAD, database management, and 
presentation graphics software 
tools to provide abundant visual 
feedback and fully automated 
model creation. 

Consider, for example, being able 
to perform coordinate definition on 
a 3D, on-screen, X,Y,Z grid with 
the click of a mouse. Or, being able 
to input physical property values 
automatically from industry-stan- 
dard databases that, at the click of 


Imagine... 


Dazzling business and scientific graphics 
designed for TARGA®16 or VISION® 16: 


Merging video or scanned raster 
images with vector graphics. 


Assembling TIPS, RIO, TOPAS, 
LUMENA®.. images with just a click. 


Brilliant output to video, thermal printers 
or slides (even unattended). 


ImageStation 


more than graphics software... 
the power to imagine. 


CAD/CAM 


a mouse, display a menu of stan- 
dard steel beams, rather than hav- 
ing to copy and manually key in the 
cross-sectional and material prop- 
erties for a steel beam (which can 
amount to 14 numbers of up to 10 
digits each for a single element). 
Imagine a WYSIWYG (what-you- 
see-is-what-you-get) on-screen 
model that represents every single 
feature of model composition, in- 
cluding element type, boundary 
conditions, and loads through ele- 
ment orientation, colors, symbols, 
and numerical data. Such automa- 
tion also increases input accuracy, 
which eliminates typos that can re- 
sult in error-ridden results. 
Somewhere in the middle of this 
spectrum are those desktop FEA 
packages that lack fully developed 
preprocessors and rely on micro- 
computer-based CAD packages for 
the creation of model geometry and 
for occasional mesh functions. Such 
preprocessors have severe limita- 
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tions. While the inspired concept of 
merely pushing a button to trans- 
form a CAD model into an FEA 
model may someday be a reality, to- 
day’s automated capabilities of 
CAD-based preprocessors stop 
when the most demanding part of 
FEA model input starts. The bulk 
of model data—physical properties, 
boundary conditions, and loads— 
must still be input manually. 

On the far side of analysis, 
microcomputer-based interactive 
postprocessors enable users to 
evaluate and manipulate their 
analysis results graphically. A 
graphical depiction of a statically 
deflected shape can transform 
thousands of lines of data into one 
quickly interpreted on-screen or 
printed picture. Like their prepro- 
cessor counterparts, microcompu- 
ter-based postprocessors provide 
users with the immediate gratifica- 
tion of interactive visual displays, 
and typically provide similar view- 
ing and editing functions. 

Most of today’s desktop FEA 
packages are tightly integrated in 
that they provide both pre- and 
postprocessors with an identical 
user interface in addition to the 
analysis code. A handful of com- 
panies have made a business out of 
supplying “‘aftermarket”’ pre- and 
postprocessors. But for those that 
don’t, shifting between these add- 
on preprocessors to the analysis- 
only program and then to an add-on 
postprocessor has been an unneces- 
sary productivity strain. 


A Tool for the Wise 

Desktop FEA is not and never 
will be child’s play. Today’s easy-to- 
use engineering software does not 
aim to replace sound engineering 
judgement; for any tool, the hands 
that hoid it will determine the qual- 
ity of the end result. Word proces- 
sors, for instance, do not make for 
good writers; they merely serve to 
increase and enhance the produc- 
tivity of writers. So, too, with the 
best FEA programs. The accessibil- 
ity and affordability of desktop 
engineering tools should not be 
regarded as an invitation to the un- 
wise or inexperienced; rather, this 
new generation of FEA software 
should be used to spread the wealth 
of this valuable design technique to 
the increasing numbers of in- 


oe 


tee, 


formed users. Cc 
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4400 photos. 
50,000 pages of text. 
: 12,000 graphs. 
And 416 floppy diskettes. | 
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Fu believe it when I see it.” 
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Office sales 


It’s amazing how much 


‘stuff’ a large project can 


generate. Graphs, reports, 
research data... 

So when | saw 
Panasonic’s new WORM drive, 
| knew | was looking at the 
answer. It works with IBM’ and 
Macintosh*—we have both. 

And each removable 
disk holds 400 megabytes. 

So WORM is ideal for storing 
spread sheets, CAD/CAM, 
word processing, graphics. 
And it frees up my hard disk for 
other tasks. 

| can have separate 
disks for each major project. | 
can even add an update ora 
final disposition—Accounting 
finds the write-once format 
perfect for audit trails. 

What’s really amazing is 
that it does all these wonderful 
things, acts like a hard disk 
drive, and the media actually 
costs /ess per byte than the 
magnetic storage we were using. 

Leave it to Panasonic® they 
always know just what | need. 

For the name of the 
Panasonic dealer nearest you, 
Call toll-free 1-800-PIC-8086. 


IBM is a registered trademark of 
International Business Machines 
Corporation. “Apple and Macintosh 
are registered trademarks of 

Apple Computer, Inc. 
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USEIT delivers modern graphical 
user interfaces — on both terminals and 
workstations — quickly, easily and to your own personal design. 


USEIT dramatically reduces application development time by 
enabling you to rapidly create, visualize, test, edit and re-create 
interactive interfaces. 


USEIT eliminates the need to reprogram interfaces for different 
computers or display devices; it permits you to remodel the 
interface independent of the application code; and it is supported 
today on mainframes, minicomputers and workstations. 


USEIT forms part of the new UNIRAS product line of graphics 
Copenhagen (01) 67 22 88 fundamentals, CGM and GKS implementations, high level 


Dusseldorf (0211) 5961017 applications subroutine libraries and interactive applications 
London (0753) 79293 
Paris (01) 4776 4479 
Dallas (214) 980 1600 : 
Boston (617) 272 7260 Contact your nearest UNIRAS office today for further 


Los Angeles (619) 9314777 ~—- information. 
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Lighting Design 


Aavances in ray-tracing and radiosity 
techniques improve lighting simulation 


By LauraLang 


light—skylights, windows, 

lighting fixtures, desktop 
lamps. Sometimes it was too 
brilliant—like at noon or during 
the morning hours—or too dim. 
And we wished the designers could 
have seen—and worked to im- 
prove—the finished product. Then, 
we'd have the right light for any 
time of day, at any point in the 
room. 

But that’s an expensive proposi- 
tion. To calculate light from a sky- 
light or window versus a luminaire 
is a laborious, time-consuming pro- 
cess that’s usually turned over toa 
lighting consultant. 

Lighting consultants usually 
used cardboard models of layout op- 
tions, which could be taken out into 
the sunlight for review, as the main 
tools to test their designs. By 


; n the beginning, there was 


watching how the light would shine 
in a model’s windows and sky- 
lights, lighting consultants were 
able to ‘‘test”’ design scenarios. 

As can be imagined, few schemes 
were explored for each project, 
since it was costly to construct 
models and pay for the man-hours 
involved in reviewing them day 
after day. 


Computerized Lighting Design 

Today, computerized lighting-de- 
sign packages are used to simulate 
lighting subtleties, calculate lay- 
outs of luminaires, and contour 
plots of illumination values. With 
these programs, design options can 
be changed around quickly so de- 
signers can view alternatives ina 
short time. Although not as realis- 
tic as a photograph of a well-built 
physical model, a rendering of a 
simple daylighting and electric 
lighting design is generated faster 
and more cost-efficiently ona desk- 


top computer than it would be to ac- 
tually construct and photograph 
the model. 

Automation in the lighting field 
started with simple lighting calcu- 
lation programs running on hand- 
held calculators. With these 
programs, designers would input 
room sizes and lighting level re- 
quirements to calculate the num- 
ber of luminaires needed, the lay- 
out, and how many square feet 
they’d need for each luminaire. 

The HLC-1 handheld lighting 
calculator recently marketed by 
Halo Lighting (Elk Grove Village, 
IL), for example, helps designers 
prepare quick luminaire layouts by 
determining the number of fixtures 
needed and the spacing and area of 
illumination. 

However, the HLC-1, like other 
handheld devices, only gives nu- 
merical answers to analysis quer- 
ies; on the other hand, microcompu- 
ters provide graphical answers and 


It’s difficultto provide realistic lighting situations with traditional ray-tracing techniques. The image on the right, 
which uses specular and diffuse reflection, provides a more accurate lighting calculation. 
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The “natural light”’ transmitted 
through the Venetian blind on the window to 
the left shows the differences (top to bottom) between 
zero light-bounce, one light-bounce, and seven light-bounce 
approximations. 


can double as design aids. Images 
on-screen or output as plots or 
slides give designers a rough idea 
of how interiors will appear with 
different lighting conditions. 

“Architects traditionally have 
used cardboard models to study the 
behavior of forms in light,” says 
David Lord, a professor of architec- 
ture at California Polytechnic 
State University (San Luis Obispo). 
‘However, computer programs can 
help reduce the number of design 
alternatives that need to be studied 
with a model,” he adds. 

Unlike CAD programs, lighting 
packages use calculation tech- 
niques to achieve subtle grada- 
tions. The big disappointment with 
CAD shading and rendering pro- 
grams, Lord says, is that they don’t 
use Boolean operations, which are 
needed to allow light to shine 
through windows, for instance. 

“CAD programs just do shading 
of major planes in a room or outside 
buildings. .. you can’t shine a light 
through a window or door into an- 
other space. They don’t cast solid 
shadows, and they aren’t accurate 
tools for real lighting design,” he 
Says. 


Lighting Targets 

Computer models of lighting re- 
quire basic information about the 
source of light and the space being 
designed. According to Lord, light- 
ing packages are either targeted for 
electric lighting design or daylight- 
ing design; few integrate both areas. 

Explains Lord, “For electric 
lighting design, information is pro- 
vided on floppy disks by lighting 
manufacturers on the direction and 
intensity of light sources. 

“In daylight design, the photo- 
metric data for the sun, a point 
source for which intensity and po- 
sition are predictable, is calculated 
within the program. Then, design- 
ers provide information about the 
space, including size, shape, orien- 
tation, and reflectivity,” he says. 

The best lighting-simulation pro- 
grams make use of ray-tracing and 
radiosity calculations, he says, 
which may require the computing 
power of graphics workstations. 

Ray-tracing programs excel in 
calculating the effect of specular 
light reflections from shiny sur- 
faces in a space. Radiosity, on the 
other hand, calculates diffuse light 
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reflections from matte-finish color 
surfaces and the emission, scatter- 
ing, and absorption of light trans- 
mitted through glass and the at- 
mosphere. 

Working at the forefront of devel- 
oping ray-tracing software for light- 
ing applications is Lawrence-Ber- 
keley Laboratory (Berkeley, CA), 
where research has culminated in 
Radiance, a full-fledged lighting- 
design program scheduled for re- 
lease this fall. 

Concurrently, the integration of 
ray- tracing light-simulation capa- 
bilities with CAD software is being 
developed by Skidmore, Owings, & 
Merrill (SOM, Chicago) in conjunc- 
tion with IBM (New York). SOM 
has announced that the lghting 
module of anew CAD design pack- 
age will be available in December 
and is already in use at the firm’s 
headquarters. 

Software using both ray-tracing 
and radiosity techniques is also be- 
ing developed at Cornell Universi- 
ty’s laboratory of computer graph- 
ics. As these findings become pub- 
lic, says Lord, the methods used— 
like ray tracing and radiosity—will 
be incorporated into commercial 
lighting-design packages. 

Using techniques like ray trac- 
ing, programs simulating lighting 
situations will be extremely accu- 
rate in their representation of fin- 
ished interiors and exteriors. 

In ray tracing, he says, the com- 
puter starts out with alight source 
and tracks each of the rays that 
comes from the light source in all 
directions, following the light ray 
as it strikes various surfaces in a 
room. Bits of light are lost at each 
surface, so the surfaces become less 
and less bright, resulting in a pic- 
ture of what the scene would look 
like. 

Cornell’s Don Greenberg, direc- 
tor of the computer graphics pro- 
gram, explains, “In display meth- 
ods, we try to deal with techniques 
for photorealism, meaning we 
would like to create pictures that 
are indistinguishable from photo- 
graphs. 

‘“‘We primarily work on algorith- 
mic development, and it’s probably 
worthwhile to note that for the first 
10 years of color computer graph- 
ics, people worked on methods for 
rendering environments that went 
directly from light sources and 
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didn’t include the inner reflections 
that exist in an environment. 

“Over the past 10 years, though, 
researchers have been involved 
with the inner reflections, which 
we call ‘global illumination’ in the 
field. There are two methods for 
simulating global illumination— 
one is ray tracing and the other is 
radiosity,” he explains. 

‘The approach we have taken is 
radiosity,’ continues Greenberg, 
‘“‘which was derived from work in 
thermal engineering for radiative 
heat exchange. It considers all of 
the inner reflections in an environ- 
ment and is particularly well- 
suited to diffuse environments.” 

Radiosity is a finite-element tech- 


light, and diffuse reflection. 

According to Francis Rubinstein, 
staff scientist with the lab’s Light- 
ing Systems Group, they’ve written 
a ray-tracing program with some 
enhancements to allow it to ac- 
curately compute diffuse inner 
reflections between surfaces. 

“Tn our technique, we follow light 
backwards from the point of meas- 
urement; in most cases they, ‘eye’ 
or camera into the scene and find 
the sources of illumination,” says 
Rubinstein. 

Gregory Ward, a research associ- 
ate at Lawrence-Berkeley Labora- 
tory, explains that radiosity (the 
approach used by Cornell) is faster 
and more accurate for diffuse sur- 
faces, which reflect light equally in 
all directions, while ray tracing is 
faster and more accurate for specu- 
lar surfaces, which are surfaces 


As advances in lighting packages are 
made, it’s predicted that they will 
eventually run on desktops. 


nique that describes all the sur- 
faces and characterizes their inner 
reflections in a set of equations. It 
characterizes the flux exchanges 
between elements of patches of the 
surface. Greenberg predicts that in 
the future the majority of lighting- 
design packages will migrate to- 
ward the radiosity approach since 
it most closely mimics the physical 
propagation of light through an en- 
vironment. 

“It’s already happened. . . the re- 
search techniques have developed 
to an extent where the technology 
is there and waiting to be incorpo- 
rated into the lighting packages. 
It’s probably not more than three 
years away. This will benefit any- 
body dealing with synthetic image 
generation because to visualize in 
3D, we need to pick up the shade, 
shadow, and depth cues that are 
available with these global illumi- 
nation-type algorithms,’ says 
Greenberg. “We can extend this to 
all sorts of engineering fields,’ he 
adds. 

At Lawrence-Berkeley Laborato- 
ry, related techniques are being 
used to produce lighting calcula- 
tions that take into account such 
things as specular reflection, day- 


that reflect light unevenly. 

Says Ward, “The two techniques 
don’t really combine very well. You 
can mush them together but you 
won't get the right results. 

“The difficulty arises when you 
try to account for contributions 
from widely dispersed secondary 
sources. In other words, you have 
surfaces that are reflecting light in 
all directions and are receiving 
light in all directions. It’s very dif- 
ficult when you're following indi- 
vidual rays to cast all those inner 
reflections.’ 

Lawrence-Berkeley’s Radiance 
ray-tracing model is targeted at 
lighting-design and building appli- 
cations. ““We’re testing and using it 
at the University of California at 
Berkeley. We want to get it toa 
form that has some links to other 
systems and is useful to people be- 
fore it’s released to the public do- 
main,” says Ward. 

Continues Rubinstein, “Radiance 
will be a fairly complete lighting 
model that handles a range of sur- 
faces like specular, diffuse, or a com- 


Laura Lang is a high-tech writer and editor 
based in Lakewood, CA. Her last article for 
CGW appeared in the September 1988 
issue. 
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bination of both and can model 
things like surface roughness and 
patterns. And since the scene can 
consist of many objects, we have 
sophisticated sorting algorithms 
that let users trace the scenes 
faster than was previously achiev- 
able in a ray-tracing method.” 
Rubinstein says that researchers 
at Cornell are starting from a radi- 
osity model that treats the calcula- 
tion in a somewhat different way. 
There are advantages and disad- 
vantages to either approach, ac- 
cording to Rubinstein. ““The radi- 
osity method that Cornell is using 
tends to give a very accurate value 


Moving from the laboratories to 
the commercial market is the next 
step. Currently, Ward says, most 
commercial packages that use ray 
tracing don’t account for diffuse 
contributions from other surfaces; 
therefore, they aren’t really accu- 
rate lighting calculations. 

‘They may produce nice-looking, 
slick images, but they don’t neces- 
sarily represent what would hap- 
pen in a real environment,” says 
Ward, “and that’s important if 


Using ray-tracing and radiosity techniques, programs simulating light- 
ing situations will be extremely accurate in the representation of finished 
interiors and exteriors. 


for the reflected components—and 
you can also generate new scenes 
from an old scene description very 
rapidly because of how their tech- 
nique is done. 

“We're coming from a straight 
ray-tracing angle, and as we devell- 
op the work, we’re bringing in some 
modified radiosity techniques to 
solve certain parts of the problems, 
such as the reflective component. 
Cornell is doing more from the 
other side, starting from the radi- 
osity approach with its advantages 
and disadvantages and incorporat- 
ing ray-tracing-based techniques as 
needed to give them certain kinds 
of effects, like specular effects. 

“To some extent, we re coming to 
the problem from different ap- 
proaches but heading in similar 
directions,” he adds. “It takes more 
computer time with our program, 
but, on the other hand, the treat- 
ment of specularity and refraction 
is much better treated in our pro- 
gram,” he explains. 
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youre a lighting designer who’s 
trying to figure out how the scene 
would look under real illuminating 
conditions. Or, if you’re trying to 
specify the illuminaires as well as 
all the things lighting the space 
and you come up with the predic- 
tion of caroms, which have nothing 
to do with reality. That’s what 
you'd get with most packages these 
days.” 


Market Offerings 

There are about two dozen com- 
mercial packages and many public 
domain packages available for 
lighting design. Some manufac- 
turers of lighting equipment—like 
Emco and Globe—offer complimen- 
tary copies of their own proprietary 
software, which is capable of simple 
lighting calculations and layouts. 

DAYLIT, a public-domain pro- 
gram from Southern California Ed- 
ison (Rosemead, CA), can be used to 
explore the integration of daylight- 
ing and electric lighting. DAYLIT 


lets users predict the combined il- 
lumination levels from skylights, 
windows with light shelves, and 
dimmable electric lighting. 

Lumen-Point and CALA are more 
sophisticated offerings that can as- 
sist in the design of outdoor light- 
ing, for instance. For lighting con- 
sultants or other serious lighting 
designers, Lumen-Micro from 
Lighting Technologies is a high- 
quality, comprehensive lighting- 
analysis program that shows light- 
ing alternatives in 3D. 

Lumen-Point, CALA, Lumen-M1i- 
cro, and other programs require the 
use of a specific light source with 
manufacturers’ photometric data. 
However, as David Lord points out, 
a new Finite Element Luminaire 
Design (FiELD) program from 
Lighting Technologies allows light- 
ing designers to create a light 
source that doesn’t exist yet, evalu- 
ate its performance, and use it to 
light simulated spaces. 


Hardware Concerns 

Most researchers are targeting 
lighting programs at workstation 
platforms like Sun, DEC, Apollo, or 
IBM rather than the PC platforms. 
In a few years, though, when light- 
ing packages become more popular 
and PCs are more powerful, the 
same functionality now at the mini- 
level may migrate down. “So much 
of what we can do depends on hard- 
ware, says Lawrence-Berkeley’s 
Ward. ‘“‘(Hardware) changes more 
rapidly than software because the 
vendors implement specialized par- 
allel architectures, which can do 
fast radiosity or fast ray tracing.” 

Software based on the work at 
Cornell runs on a Hewlett-Packard 
graphics workstation; together 
they sell for less than $100,000. As 
advances are made, it’s predicted 
that this type of software eventual- 
ly will run on a desktop computer. 

Although the IBM PC is consid- 
ered the leading-edge platform, the 
Apple Macintosh is rapidly gaining 
ground with architects because of 
its ease of use. In particular, points 
out David Lord at Cal Poly, the Mac 
Il has the computational power and 
graphics interface that provides in- 
centive for lighting software de- 
velopers in the future. 

For memory requirements, CD- 
ROM (compact disc read-only mem- 
ory) is also emerging as an inexpen- 
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The Koh-l-Noor RAPIDOPLOT™ Plotter 
Supplies Program provides all the pens and 
supplies you need to get the best possible 
hard copy from your plotter. All Koh-l-Noor 
plotter pens are directly molded, or have adap- 
tors, to fit most plotters, including HP, HI, 
DMP, CalComp, Nicolet Zeta and others. 


Koh-l-Noor Fiber-Tip Plotter Pens provide 
the blackest or brightest-colored ink lines 
possible on paper or overhead transparency 
film. They are designed for minimum tip dete- 
rioration and line-width spread. The ideal 
pens for check plots, business graphs and 
area-fill graphs. 


Disposable Plotter Pens DPP® are the 
newest, most innovative concept in plotting 
since the introduction of the plotter itself. 
DPP’s offer maximum performance with no 
mess or maintenance. Four precision line 
widths and a wide assortment of colors. Ex- 
cellent diazo and copier reproductions. All of 
these features, plus a write-out up to three 
times greater than fiber-tips, make the DPP 
an excellent upgrade from traditional fiber-tip 
and rollerball pens on paper or vellum. 


The Koh-I-Noor liquid-ink plot- 
ting system components are the 
nib, the pen body/plotter adap- 
tor and specially formulated plot- 
ter inks. Nibs are stainless steel 
for paper, and jewel, tungsten 
carbide and tungsten V-groove 
for drafting film. The Koh-|l-Noor 
refillable liquid-ink pen is the 
longest-lasting, most cost-effective 
among plotter pens. Available in 
10 precision line widths. The 
refillable plotter pen can be used for almost 
any job from check plots to complex draw- 
ings. It is selected by most plotter manufac- 
turers to provide their customers with the 
highest-quality plots available from any plot- 
ter pen. 


Send for the new Koh-I-Noor Plotter Sup- 
plies Catalog No. 4 fora complete description 
of Koh-I-Noor’s Rapidraw II Plotter Film, as 
well as other plotter media designed espe- 
cially for use with Koh-I-Noor pens and inks. 
It has everything you want to know about 
plotter supplies, but didn’t know where to ask. 
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Available in vivid colors 
and darkest black. 


If the Catalog doesn’t have the answer, call 
our Plotter Customer Service Dept. toll free 
800-631-7646. From New Jersey, collect 201- 
479-4124. In Canada: 800-268-4961. 


Distributed by 
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Bloomsbury, NJ 08804. In Canada: 1815 Meyerside Dr., 


sive and economical way to store 
information. 

The acceptance of lighting-design 
packages on the market hinges on 
introducing them at the education- 
al level, researchers say. 

To popularize its approach, Law- 
rence-Berkeley’s Radiance targets 
the educational market by letting 
the user move a mouse to indicate 
any pixel in the scene. The pro- 
gram then tells him the lumi- 
nances at that pixel. Or, if he 
chooses several pixels, the program 
will give him an average value 
within for the luminances and it 
will also identify what the color 
coordinates (RGB coordinates) are 
for any given pixel. 

“This allows educators to show 
their students what it means if an 
object is 3000-candles per square 
foot. What does that mean? How 
does it look? It also gives people a 
clear idea of what they are looking 
at and the associated physical pa- 
rameters like luminance that are 
associated with that particular im- 
age,’ explains Ward. 

Providing high-quality feedback 
directly to the architect/designer is 
the main reason these programs 


Lighting Technologies 
3060 Walnut St. 
Boulder, CO 80301 
303/449-5791 
Products: Lumen-Point, Lumen- 
Micro, & FiELD 
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Architectural Science 

POB 14523 

San Luis Obispo, CA 93406 
Products: AESOP SUNPATCH, 
SOLAR-5, & MICROLITE 4.0 
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Southern California Edison Co. 
2244 Walnut Grove Ave. 

Room 391 

Rosemead, CA 91770 
818/302-3210 

Product: DAYLIT 
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Solarsoft 

1406 Burlingame Ave. 
Suite 34 

Burlingame, CA 94010 
415/342-3338 
Product: DAYLITE 2.0 
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will increase accuracy and enhance 
design, says David Lord. Handling 
high-level calculations and com- 
plex situations and presenting the 
options to someone who really 
knows nothing about engineering 
is a powerful design ally. 


Market Trends 


Lord says there is already a trend 
toward more realism in the mar- 
ket—putting the designer/user in 
the scene so he can see what’s going 
on. “Even in today’s PC-based 
lighting-design programs, we’re 
seeing the incorporation of subrou- 
tines and modules that allow the 
user to generate crude perspective 
drawings of the scene, showing him 
where the lights are inside the 
scene and where different objects 
would be in the scene. That lets the 
user see things like he would if he 
were standing in the room,” he 
says. 

Researchers predict that market- 
place vendors will incorporate ray- 
tracing and radiosity techniques 


Manville Sales Corp. 
Holophane Division 

214 Oakwood Ave, 

Newark, OH 43055-7195 
614/345-9631 

Product: CALA 6.0 
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Emco Environmental Lighting 
7300 SOth St. 

Milan, IL 61264 

309/799-3114 

Product: EMCOLITE 
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Halo Lighting 

400 Busse Rd. 

Elk Grove Village, IL 60007-2195 
312/956-8400 

Product: HLC-1 Handheld Lighting 
Calculator 
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Globe Illumination Co. 

1515 W. 178th St. 

Gardena, CA 90248 
213/321-9000 

Products: Globe Lighting Pro- 
gram, Photometric Data 
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into their programs or implement 
them in hardware. 

“Part of the problem with our 
software is that it adds some char- 
acteristics to ray tracing that aren’t 
compatible with a hardware im- 
plementation,” says Ward. “They 
depend on the pixel-dependence of 
ray tracing, which means that each 
pixel is computed in an entirely 
separate calculation. And for effi- 
ciency, that’s not a good way to go 
with diffuse inner reflections. 

‘Another important thing that 
we hope will happen is the use of 
animation for designers to walk 
through a space before it is ever 
constructed, so they get a feel for 
where everything is located and 
how it [space] relates to other ob- 
jects in the scene. 

“The economic use of animation 
probably won’t happen until paral- 
lel processing is more available to 
users because they tend to be very 
compute-intensive. That kind of 
hardware is under development 
now, and it’s getting cheaper. We 
expect in a few years the hardware 
will be in place and the software 
will shake out so it can use the new 
hardware. 

“Five years from now, all archi- 
tects will have reasonably powerful 
workstations in their offices—they’d 
think it would be strange not to 
have one. The pieces and parts of 
the hardware are here, it’s just a 
question of the price coming down 
and people learning how to use 
these new tools.” 


A Light on the Horizon 

David Lord agrees that during 
the next year or so, powerful ray- 
tracing programs will migrate 
down to the PC level. ““There’s very 
simple ray tracing going on right 
now, and I| think that’s going to 
increase aS we get more comput- 
ing power. We'll first see simple 
simulations—depending on what 
architects can afford. We can al- 
ready get ballpark simulations us- 
ing IBM PCs, and there are a 
couple of Macintosh programs on 
the horizon. 

‘“‘When they see the possibilities, 
they’ll start to ask questions,’ he 
says. “The programs are now avail- 
able for $1500 to $3000 for ma- 
chines they already have, so 
designers are pretty excited about 
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— IBM PC, PS/2, Apple Macintosh II, SE, 
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to experience larger, brighter displays when 
working with sophisticated graphics, 
CAD/CAM, and multi-tasking applications 
(i.e., split- Screens, POR: cee cues — at 
performance oe eae 
ratio in its class. 

From the 
famous 
Ultrasync to the 
trend-setting 
Ultratb; Eiie 
Princeton 
monitor 
leadership 
continues to 
give you the 
Visible Edge. 


PRINCETON 


GRAPHIC SYSTEMS 


AN INTELLIGENT SYSTEMS COMPANY 


THE VISIBLE EDGE 


601 Ewing Street, Building A, Princeton, New Jersey 08540, (609) 683-1660 


IBM is a registered trademark and PS/2, 8514, 8514/A are trademarks of International Business Machines Corporation. NEC is a registered trademark and Multisync Plus is 
a trademark of NEC Corporation. Apple, Macintosh II, Macintosh SE are registered trademarks of Apple Computer, Inc. 
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Sg ASATCH 
For information, call or write: Wasatch Computer Technology, P.O. Box 626 « Salt Lake City, Utah 84110 « (801) 575-8043 W, | 


The ‘Tail-less Mouse’ 


Is innovative Mouse Missing 
more than just ifs tail’? 


By Richard A. McGrath 


hile walking through a 
computer graphics trade 
show not too long ago, I 
visited with some folks at Numon- 
ics Corp. (Montgomeryville, PA) 
who were demonstrating a rather 
innovative technology at their 
booth: a cordless mouse that uses 
infrared LEDs to communicate 
with a receiving unit that’s con- 
nected to the computer’s serial 
port. 

Now it seems that the crux be- 
hind developing a cordless mouse is 
to eliminate the chances of tangling 
the cord around a coffee 
cup or getting it caught at 
the edge of your desk. If 
you experience this prob- 
lem when using a mouse 
with a cord, then a cord- 
less mouse is an obvious 
solution. However, in 
comparing the Manager 
Mouse cordless to the 
Logitech Series Mouse, a 
mouse that I feel is the 
standard against which 
all other mice should be 
judged due to its three- 
button design, elegant 
construction, low price, 
and the fact that it has no 
external power supply, I 
found that the Logitech 
Series Mouse meets my 
needs more effectively. 

To fully understand the 
benefits of each mouse 
and to decide which 
mouse meets your needs 
most effectively, a de- 
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scription of how each mouse is con- 
structed and how each one works is 
in order. 

As you slide the Manager Mouse 
cordless across your desk, two drive 
wheels turn encoders inside the 
mouse. Each time an encoder turns, 
it increments or decrements a run- 
ning count. A microprocessor in- 
side the mouse monitors these 
encoders and keeps track of the 
running count. 

At fixed intervals, the micropro- 
cessor tallies the count with infor- 
mation about the state of each 
mouse button and arranges the 
data in five-byte serial protocol. 
The serial data is then sent to the 


Instead of using a cord, the $179 Numonics Manager 
Mouse cordless uses two infrared LEDs to communicate 
with a receiving unit that is connected to your computers 
serial port. In addition, a connector, located between 
the two infrared LEDs, accepts a plug that is used for 
charging the batteries inside the mouse. An overnight 
charge operates the cordless mouse for up to four days 
of normal use. 


receiving unit in pulses of infrared 
light, which are received by an in- 
frared detector and converted into 
a stream of high/low digital pulses. 
Since the receiver is connected to 
the computer’s serial port, informa- 
tion from the mouse enters the com- 
puter as standard RS-232 serial 
input. 


Feeding the Manager Mouse 

The Manager Mouse has on-board 
batteries that, when fully charged, 
supply power for about seven hours 
of continuous use. To charge the 
batteries, you must plug the charg- 
ing cable into the mouse and leave 
it overnight. But because the 
charging cable connects 
to the receiver, the mouse 
can still function normal- 
ly during the charging 
cycle. 

In addition, a built-in 
“sleep” mode conserves 
power when the mouse is 
motionless for 60 seconds, 
so operationally you can 
use the mouse for approx- 
imately four days after 
an overnight charging 
session. 

The mouse comes with 
KeyFree, a utility pro- 
gram that lets you con- 
figure for use with the 
mouse such nonmouse 
programs as Lotus 1-2-3, 
SuperCalc, or dBASE. 
While using your applica- 
tion program, you can ac- 
cess a pop-up menu from 
which you can assign up 
to 32 keystrokes to each 
mouse button, reassign 
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buttons or movements, and adjust 
the vertical and horizontal sensitiv- 
ity of the mouse. (Your computer 
must have PC/MS-DOS version 2.0 
or higher and 18K of free RAM in 
order to use KeyFree.) 

The Manager Mouse cordless 
sells for $179. As an option, it 
comes bundled with the Dr. Halo 3 
paint program for $199. The mouse 
is compatible with Mouse Systems’ 
PC Mouse, the serial and bus ver- 
sions of the Microsoft Mouse, and 
Logitech’s C-7 mouse. However, 
TMOUSE.COM, the Numonics 
equivalent of the MOUSE.COM 
driver, should be loaded before us- 
ing your application. 

The mouse can be used with a 
variety of PC/XT/ATs with two 5%4- 
inch floppy drives or one floppy 
drive and a hard disk, and supports 
the following graphics adapters: 
IBM’s MDA, CGA, and EGA, 
AT&T's Display Controller Board, 
and Hercules’ color or monochrome 
graphics cards. 

I used the Manager Mouse cord- 
less with a Computrade (San Jose, 
CA) 8MHz NOVA AT clone with 
640K of RAM, a 20M hard disk, two 
floppy drives, a math coprocessor, 
a Photon Mega multisynch graph- 
ics adapter card, and an NEC Multi- 
synch monitor. 


Making the Mouse Click 

To install the mouse, I simply 
connected the RS-232 connector 
from the receiver unit to COM 1 of 
my computer’s serial port. I then in- 
serted the power connector plug at 
the back of the RS-232 connector 
and plugged the power supply trans- 
former into a 110v outlet. I used a 
piece of tape to temporarily posi- 
tion the receiver so it “looks at’’ 
that part of the desk on which I 
would use the mouse. 

I turned on the computer and 
positioned the mouse on my desk 
with the infrared LEDs pointing in 
the general direction of the re- 
ceiver. I inserted the Manager 
Mouse distribution disk in drive A 
and at the A-prompt, entered 
MMTEST. A picture of the mouse 
appeared and the screen instruc- 
tions prompted me to move the 
mouse, press Fl or F2, and press 
the mouse buttons until everything 
worked the way it should. To exit 
MMTEST, I pressed: ESCAPE and 
the mouse was configured automat- 
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ically for the right serial port. At 
the A-prompt, I entered TMOUSE 
and the TMOUSE.COM driver was 
installed in RAM. At this point, the 
mouse was ready to use. 

The system configuration I used 
is routinely used at a resolution of 
800 by 560 with Xerox’s Ventura 
Publisher and a Logitech C-7 mouse. 
And even though Ventura Publish- 
er isn’t listed in the Numonics 
documentation as a compatible 
package, I used the TMOUSE.COM 
driver and the Manager Mouse in 
the 800-by-560 configuration with 
no problems. I also tested the Man- 
ager Mouse with AutoCAD version 
2.17 and Release 9 at EGA resolu- 
tion, and found that it worked like 
a charm. 


Inside the Logitech 

Logitech (Fremont, CA) manufac- 
tures three different mice: the 
three-button Serial Mouse ($119) 
and Bus Mouse ($119), and the two- 
button Series 2 Mouse ($99). Me- 
chanically, all three mice use a 
rotating ball and optomechanical 
sensors to translate mouse move- 
ments into cursor movement on the 
screen. All three also require soft- 
ware drivers, called MOUSE.COM 
or MOUSE.SYS, which work like 
the Microsoft drivers (with the 
same names) that are used with 
Microsoft mice. 

I tested the Serial Mouse on Com- 
putrade XT and AT clones. After 
connecting the Serial Mouse to my 
computer, I copied the mouse soft- 
ware drivers MOUSE.COM and 
MOUSE.SYS to my hard disk. (If 
you don’t have a hard disk, you can 
access the mouse software drivers 
directly from a floppy disk.) Then I 
simply plugged the mouse’s con- 
necting cable into my computer’s 
serial port. 

The Serial Mouse can be used 
with the IBM PC/XT/AT and PS/2 
Models 30, 50, 60, and 80 and com- 
patibles. The mouse supports 
PC/MS-DOS version 2.0 or later 
and requires two floppy drives (or a 
floppy drive and a hard disk), 256K 
of RAM, and a serial port. The Seri- 
al Mouse is compatible with 
Microsoft’s Mouse and with Mouse 
Systems’ PC Mouse, the Visi-On 


Mouse, and the Torrington Man- 
ager Mouse. 

All of Logitech’s mice use Logi- 
tech Plus software for installation, 
button assignment, various set- 
tings for different application pro- 
grams, and the assignment of 
chords for more complex applica- 
tions. A special software driver 
LMOUSE.DRYV is also provided for 
use with Microsoft Windows. 

Logitech Plus also includes a 
Point and Click shell that makes 
Lotus 1-2-3 behave like a mouse- 
based program—and a special 
POINT module that assigns and de- 
fines mouse-controlled windows 
and menus on your screen. 


The Bottom Line 

Although both the Numonics 
Manager Mouse cordless and the 
Logitech Series Mouse are three- 
button mice, the Logitech has a 
more solid feel and the buttons are 
slightly farther apart. And while 
the encoder wheels on the Numonics 
mouse use mechanical wipers for 
data collection, the Logitech mouse 
uses optical encoders. The advantage 
of optical encoders lies, quite sim- 
ply, in the fact that there are no 
moving or contacting parts to wear 
out. In addition, the button 
switches in the Logitech product 
are snap-action microswitches and, 
although I didn’t take a switch 
apart to check, the switches in the 
Numonics mouse feel like the dome 
switches that are found on a pock- 
et calculator. Furthermore, the 
Logitech Serial Mouse draws its 
power directly from the RS-232 
serial port. And finally, the 
Logitech mouse is available for 
$119, while the price of the Numon- 
ics mouse is $179. 

So, in comparing the two prod- 
ucts, my vote goes to the Logitech 
Series Mouse for higher quality of 
construction, better ergonomic 
placement of the buttons, no exter- 
nal power supply, more extensive 
software support, the ability to 
work with a wider range of moni- 
tors and graphics adapter cards, 
and a lower price. CGW 
The author is a CGW contributing editor, 
Qa principal of Studio 7 Technical Docu- 
mentation, and a consultant for PC-based 
graphics applications. Send inquiries c/o 
CGW or call 415-595-8401. Thanks to 
Logitech, Numonics, and Personal Com- 


puter Graphics Corp. for hardware used 
this month. 
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You need a noisy, old-fashioned printer like you need a hole in the head. 


Canon non-impact printers give you real 


peace of mind, with quick, quiet, high-quality printouts. 

Tap, Tap, Tap. Your old printer is slowly banging out an 
eight-page report. And driving you mad with the racket. 

Do the same report on Canon’s new BJ-130 Bubble Jet Printer 
and at 45 dBA you'd hardly know the machine is working. Plus, 
the job would probably be done by now. Plus, it would look 
beautiful, with high resolution up to 360 dpi. 

The BJ-130 has a built-in automatic sheet feeder 
and takes almost any kind of paper. And its wide 136-character 
carriage is perfectforspreadsheets. lap, lap, lap. Or, consider 
the Canon Ink Jet. The PJ-1080A 


delivers stunning high-resolution graphics in seven vivid colors. 

lap, Tap, Tap. And then there’s Canon’s Laser Beam 
Printers. Print-shop quality, supported by software for word 
processing, database, desktop publishing, graphics, spreadsheets, 
CAD/CAM-you name it. And the LBP-8II and LBP-8IIT offer easy 
maintenance and dream-come-true paper handling. 

The LBP-8IIT even has dual paper cassettes! All this 
from Canon, the company that pioneered non-impact printing. What 
can your old printer say to that? Zap, Tap, Tap. 

For more information on Canon’s full line of non-impact 
printers, call 1-800-453-3307. (In Utah 1-800-622-2500.) 


® 


PRINTERS 
Printouts that stand out. 
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Enjoy easy extended payments with the Canon Credit Card 
Ask tor details at participating Canon dealers and retailers 
Available only in U.S © 1988 Canon U SA.. Inc 
Canon US.A., Inc., Printer Division. One Canon Plaza. Lake Success, NY 11042 


The difference between our scanner and theirs 
is staring you right in the face. 


We developed the PC-based 
AT&T OVERVIEW ™ Scanner because 
the world isn’t just black & white. We 
saw the need for a multiple applica- 
tion scanner with screen resolution 
that was much better than existing 
scanners. 

Not only did the 64 gray-scale 
scanner we designed work extremely 
well for teleconferencing and 
image databases, it greatly improved 
the quality of desktop publishing, 
too. 

When people discovered that our 
scanner gave them much better 
picture quality than other scanners, 
much faster than similar scanners, 
without costing any more, they 


© 1988 AT&T 


thanked us. 

We explained that our picture 
quality difference was due to our 
multi-bit 64 gray-scale scanning 
technology. 

And we added that our 80 dpi 
resolution was made up of “smart 
bits” that Can guesses 
deliver an 
apparent 
resolution 
as much as 
480 dpi. © 
Which is 
why our 
picturescanbe =" 
reduced without moiré patterns, 
unlike single-bit scanners. And 


. SPAN 


people nodded their heads. 

We even mentioned that our 
OVERVIEW Scanner is the only one 
that can deliver a full-page gray-scale 
image in 15 seconds and allow scan- 
ning of 3-D objects up to one-and- 
one-half inches high, from circuit 
boards to breadboards. 

But people just said “that’s nice, 
but what really interests us is that 
your scanner delivers a picture that’s 
so much better than their scanner.” 

Who are we to argue? 

For more information, call 
1800 247-1212, Ext. 158. 


These images were printed using Aldus Pagemaker 3.0 
using the DP-TEK Laserport Card in conjunction with an 
HP Laserjet Series II. Effective print resolution is 1200 dpi 
horizontal and 300 dpi vertical. 
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dent and CEO. 

The Power Iris Series includes models 
in both server and graphics configura- 
tions with prices beginning at approx- 
imately $60,000. 
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Parametric Modeler 


Control Data Corporation (Minneapo- 
lis) has added a new product to its 
ICEM suite of CAD/CAM software 
called the ICEM Parametric Modeler. 
The new product, which will be demon- 
strated for the first time at Autofact, 
runs on Control Data’s Cyber 910 work- 
station and combines several conceptu- 
al design capabilities into one product, 
including parametric dimension-driven 
geometry, feature-based construction, 
complete 2D/3D associativity, easy-to- 
use solid modeling, complex assembly 
design, and assembly layout. 

With prices starting at $14,500, the 
ICEM Parametric Modeler allows me- 
chanical engineers to do their work 
while thinking in terms of features and 
relationships instead of lines and arcs. 
Says Randy Barba, vice president of 
marketing for Control Data’s Com- 
puter Products Division, “ICEM Para- 
metric Modeler boosts productivity 
because engineers can work in their 
own language.” 
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MSC Announces 


Several new and enhanced engineering 
software products will be displayed at 
Autofact by the MacNeal-Schwendler 
Corporation (Los Angeles). One new 
program, MSC/DYNA, performs high- 
ly nonlinear transient analyses, such as 
those found in crash simulations. 

MSC/NASTRAN Version 66 repre- 
sents the largest incremental revision 
to be made to the company’s finite-ele- 
ment analysis program; the addition of 
design optimization allows an engineer 
or designer to optimize his design to 
meet performance and weight criteria. 
Also revised is the internal architec- 
ture of MSC/NASTRAN, which can 
now take advantage of machine-de- 
pendent features such as parallel 
processing. 

Other enhancements include expand- 
ed analysis, performance, and graphics 
capabilities for MSC electromagnetic 
analysis software packages MSC/Mag- 
netic, MSC/Maggie, and MSC/Magnum 
and for MSC PC products MSC/pal 2, 
MSC/cal, and MSC/mod. 
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ImageWare Artistry 


ImageWare Research and Develop- 
ment Inc. (Toronto) has developed new 
software for the creative graphics mar- 
ket called ImagePaint. According to the 
company, ImagePaint software is the 
first ever to produce “painterly”’ effects 
on original still and moving images. 

With ImagePaint a user can take a 
digitized image and render it to look 
hand-drawn in any number of classical 
drawing and painting styles—from 
water color, oil, charcoal, pencil, 
crayon, pastels, ink, and lithography to 
more exotic special effects such as 
reflective chrome and refractive glass 
models. Effects may be specified to ap- 
ply to entire sequences of video frames 
in computer-assisted animation. 

The software is presently available 
for the Cubicomp CS24 PictureMaker 
system with conversions to other com- 


puter graphics configurations being 
prepared for release. A second product, 
ImagePaint Print, allows those in the 
print production industry to work with 
the higher image resolutions of CMYK 
digital separation standards. Im- 
agePaint Video is a third product capa- 
ble of adding painterly effects to video 
imagery at real-time rates (30 frames 
per second). 

According to Ian Jaffray, president, 
ImageWare software is a fine arts tool 
for the computer graphics market from 
which users can create “a living, mov- 
ing painting.” He indicates that many 
owners of computer animation systems 
who viewed ImagePaint at SIGGRAPH 
88 made the frequent comment of “this 
is what I’ve been wanting to do with my 
system.” 
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New Xerox Ventura Publisher 


A new family of Xerox Ventura Pub- 
lisher software products that expands 
desktop publishing capabilities has 
been announced by Xerox Corporation 
(San Diego). The new family, which in- 
corporates more than 70 new features, 
comprises Xerox Ventura Publisher 
2.0, Professional Extension, and Net- 
work Server. 

‘““‘We have increased basic functional- 
ity in Xerox Ventura Publisher 2.0, 
added work group publishing solutions 
with the Network Server, and provid- 
ed more professional features to sup- 
port the creation of a broader assort- 
ment of documents with Professional 
Extension. This gives users features 
that many workstation publishing sys- 


tems do not provide,” says Arthur E. 
Coles Jr., vice president and general 
manager of the Xerox Desktop Soft- 
ware business unit. 

For improved ease of use, Xerox Ven- 
tura Publisher 2.0 features 250 context- 
sensitive help menus, choice of pull- 
down or drop-down menus, keyboard 
shortcuts, and new grouping of typog- 
raphy options. 

In the area of enhanced image sup- 
port, Xerox Ventura Publisher 2.0 al- 
lows users to define any color by 
specifying its CMYK (cyan, magenta, 
yellow, black) value, which can be 
printed to a PostScript color printer. 
Also now available are TIFF file com- 
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patibility and gray-scale image control. 
Encapsulated PostScript files allow 
users to transfer images from programs 
such as Adobe Illustrator. 

Version 2.0, at a price of $895, is up- 
ward compatible. Upgrade from Ver- 
sion 1.1 is $85, with discounts available 
for those in customer service programs. 
The Professional Extension module 
costs $595; a combined price of $1295 
is being offered for Version 2.0 and the 
Network Server. 
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New Dimensions from VII 


Visual Information Inc. (VII, La Puen- 
te, CA) recently introduced two new 
modules, Render Dimensions and Ray- 
Trace Dimensions, as part of its effort 
to improve its entire line of Dimensions 
products. Render Dimensions ($895) 
offers Phong and Gouraud shading 
with flat or smooth surfacing options. 
RayTrace Dimensions ($1500), which 
uses the same interface as Render 
Dimensions, supports a virtually un- 
limited number of objects, light sources, 
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and viewer positions. In addition, an 
upgraded Design Dimensions Version 
2.0 offers an improved Macintosh inter- 
face and enhanced group, color, and de- 
sign capabilities. Design Dimensions 
retails for $1595. 

Lastly, VII has announced the Pre- 
sentation ToolKit ($495), anew type of 
modular package described as a “‘ren- 
der engine” and designed to accept wire- 
frame designs with surface or depth 
information from most design and CAD 
software and perform 24-bit, antialiased 
shading for hard-copy, slide, and video 
animation presentations with inter- 
faces to desktop presentation programs. 
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Cricket Presents Office 


Cricket Presents Office is a new 
network-based desktop presentation 
system that combines a group of new 
Cricket (Malvern, PA) software prod- 
ucts with integration strategies to pro- 
vide a comprehensive approach to 
Desktop Presentation in the office en- 
vironment. 

The Cricket Presents Office central- 
izes activities associated with the pro- 
duction of color presentations, such as 
the use of film recorders and ink-jet 
printers (which, in turn, rely upon cam- 
eras, film, and ink cartridges), into ded- 
icated Cricket Central imaging stations. 

A typical configuration of Cricket 
Central would consist of an AppleShare 
File Server, a Mac II for imaging, and 
selected Cricket Expression output de- 
vices. Cricket Presents Office can be 
implemented at any level, from small 
work groups to mass-user, high-volume 
installations. 

Specialized software newly created 
by Cricket includes the following: the 
Preview Module, which allows presen- 
tation images to be rasterized and im- 
aged on a Mac monitor; the Batch Pro- 
cessing Module for automated imaging; 
and the Job Management Module for 
tracking projects and controlling job 
traffic. 
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<<’ CAD from CAI 
Control Automation Inc. (CAI, Al- 
tamonte Springs, FL) will demonstrate 
at Autofact the addition of two features 
to its AutoRender and MPrint CAD 
packages: AutoRender will feature a 
shaded print capability, and MPrint 
will include the add-on module to the 
company’s ModelMate solid modeler. 
As a result, solid shaded images can be 
output in various color and black-and- 
white display formats (wireframe, 
hidden-line, solid-fill, and light-source 
Products, cont. p. 124 
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New For 1988... 


e Enhancement Center 


For AutoCAD* 


e Microstation Mall 


Aiitomation 


The Reason You Must Attend 
Whether you design, engineer, man- 
age or build, you need the right auto- 
mation tools to maintain your com- 


petitive edge. The AEC EXPO Show helps power your business with new 


computer-aided technologies in graphics & marketing, business manage- 


ment, 


maintenance & operations, system integration,and more. 


It’s not just CAD. It’s everything you need to build your automation 


edge. Interact with the experts during three days of Conference 


Users 


“Super Sessions.” They’ll tell you how to use and inte- 


grate the latest AEC technologies. Get super-practical advice. Debate current 


Featuring Intergraph 


Plus 25 Developers 


trends with your peers. Discover proven-successful strategies for implement- 


ing ideas that work-right away...ideas like high-tech marketing, advanced 3-D 


Call 8(00-873-EXPO CAD, total business management, and networking. Free Show Tickets & Prod- 


(9 to 5 EST) 


uct Catalog _ Call for free show tickets, conference 


the latest auto- 198 8 
mation systems. Just a glimpse of the thousands of The Show & Conference 
3 Architects & Eng 


automation solutions you'll find when you attend the | Y 


programs, and a preview of 


AEC EXPO. 


Javits Convention Center - New York City - December 6-8, 1988 


AEC EXPO is not affiliated with the A/E/C Systems show or its sponsors. AEC EXPO is a service mark of Expoconsul International, Inc. *The Enhancement Center 
for AutoCAD Users is not sponsored by or affiliated with Autodesk, Inc. (Images courtesy of Russo+ Sonder, Architects P.C. and CUH2A) 
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rendering) to dot-matrix, ink-jet, laser, 
and thermal-transfer printers. 

In addition, Mode!Mate and Auto- 
Render have been upgraded to provide 
light-source dithered shading for video 
graphics cards that support less than 
256 simultaneous colors. This feature 
allows realistic shaded images to be dis- 
played on monochrome, EGA, and 
other low-end video graphics cards. 

Another new CAD feature to be dem- 
onstrated at Autofact is an advanced 


a 


9500 SW Gemini Drive 
Beaverton, OR 97005 USA 
(503) 626-8400 

(800) 237-5964 

FAX (503) 626-6225 

TLX 650-2769743MCI 


osing the 4004. If you're truly. ~~ 
settle for less? Call us or your. 8 


Boolean modeling module for Model- 
Mate. Adding a level of freedom beyond 
ModeiMate’s sculpturing features, the 
Boolean module allows users to en- 
hance the creation of intricate and 
difficult-to-model objects through con- 
structive solid geometry operations. 
The algorithms developed for this mod- 
ule extend beyond basic primitives to 
include domes, spheres, cones, 
frustums, and tori and provide output 
acceptable for finite-element analysis. 
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op-of-the-line _ 
der includes > 


Te ne Pi: 


Magni and Magni Systems are trademarks of Magni Systems, Inc. Amiga is a trademark of Commodore-Amiga, Inc. 
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Claris CAD 


Claris CAD (Claris Corp., Mountain 
View, CA) is a Macintosh-standard de- 
sign and drafting tool for engineering, 
architectural, and graphic design pro- 
fessionals. The package integrates a 
full range of 2D design and drafting fea- 
tures, including mouse/keyboard entry; 
construction of fillets, tangents, and 
perpendiculars; and automatic dimen- 
sioning, while fully utilizing the Macin- 
tosh graphics interface. 

Designed for use on Mac II, SE, and 
Plus computers with at least 1M mem- 
ory (2M for large drawings), Claris 
CAD provides output to PostScript 
laser printers and Hewlett-Packard 
and Houston Instrument drafting plot- 
ters. The package will be available in 
the fourth quarter of 1988 for a suggest- 
ed retail price of $799. 
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Studio/8 for Mac Il 


Electronic Arts(San Mateo, CA) has in- 
troduced a color paint program de- 
signed for the Macintosh II. Called 
Studio/8, the $495 program features an 
icon-oriented toolbox with tear-away 
menus and a familiar range of tools fur- 
ther enhanced with a separate set of 
tool modifiers. It supports two, 16, and 
256 colors (or gray scales) on the screen 
at once (depending on memory) and in- 
cludes special effects such as blending, 
shading, distortion, rotation, masking, 
and perspective. 

‘Probably the most outstanding fea- 
ture Studio/8 offers to creative profes- 
sionals is its convenient interface,” 
says Darrell Boyle, director of market- 
ing of Electronic Arts’ Creativity Divi- 
sion. “Studio/8 has been designed to 
work the way artists think,” he adds. 
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Fast Nth Graphics 


Nth Graphics (Austin, TX) will be 
showing at Autofact the Nth Engine/2 
display controller, which, according to 
the company, can zoom large drawings 
produced with PC-based CAD software 
in about two seconds. This speed is 
achieved by combining the graphics 
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ted on the Symbolics Animation and Paint System at 2000 pixel resolution and digitally output to color separations. 


ee 


he 
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processing power of the T414 Trans- 
puter with multiple custom graphics 
chips and by holding a compressed copy 
of the drawing’s vector display list lo- 
cally in 1M of on-board, display-list 
RAM. Another 1M of display-list RAM 
can be added, for a total of 2M of on- 
board RAM. A daughter board, the Dis- 
play List Expander, can be added to in- 
crease the display-list RAM up to a 
total of 4.5M. 

Priced at $4295, the 16-color graph- 


ics board drives monitors with 1024- 
by-768 resolution. It can be recon- 
figured at no extra charge to work with 
lower-resolution monitors. 

Nth Graphics will also show a new 
capability for its Nth View software at 
Autofact. This software, which allows 
an Nth Engine-equipped PC to be used 
as a remote viewing station—without 
the need for additional CAD software— 
for fast-loading CAD drawings called 
Zoomslides, can now be used to plot 
Zoomslides. According to the company, 
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Quality by Philips. 
Bells and whistles by Pixelink. 


Pixelink understands that every customer has the same need 
for high-quality, high-resolution monitors, but very different needs when 
it comes to video specifications and quantities. 

Philips is one of the most respected names in high-quality video 
monitors worldwide — that’s why we at Pixelink are so excited about being 
the North American importer and VAR for Philips (FIMI) monitors. 

We specialize in customizing those high-quality monitors to meet 
your own specific requirements, delivering them quickly in any quantity you 
need — even a single unit — and backing them with complete service and 


support. 


We’re Pixelink, your single source for high-resolution Philips 
monitors with all the bells and whistles you need to create your own version 


of the ultimate graphics system. 


Give us a ring for complete information. 
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Washington DC (703) 648-1559 FAX 703-648-1523 


126 


CIRCLE 56 ON INFORMATION CARD 


plots from Nth View are processed 
three times faster than plots from 
AutoCAD. 
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The Visual Supercomputer 


A family of supercomputers that sup- 
ports simultaneous compute-intensive 
applications and high-performance 3D 
graphics has been announced by Alli- 
ant Computer Systems Company (Lit- 
tleton, MA). Called the Visualization 
Series, the product is based on Alliant’s 
powerful FX/Series parallel vector su- 
percomputers and Raster Technologies’ 
3D graphics, integrated via high-speed 
shared memory. 

The Visualization Series supports au- 
tomatic parallel processing of both 
applications and graphics for peak 
applications performance of 377 
MFLOPS and graphics performance of 
up to 64 MFLOPS. 

The graphics subsystem consists of 
four primary components: a display list 
manager (DLM), which uses a 20MIPS 
processor dedicated to display list man- 
agement and traversal; up to eight par- 
allel graphics arithmetic processors 
(GAPs) that execute PHIGS and 
PHIGS+; animage memory unit (IMU) 
supporting high-resolution, 1280-by- 
1024-by-24-bit images and shading 
rates of up to 50 million pixels per sec- 
ond; and a 1280-by-1024-by-16-bit Z- 
Buffer that performs hidden-surface 
removal at the full drawing rate of the 
system. 

According to the company, Alliant’s 
Visual Series of Visual Supercom- 
puters are unique in supporting multi- 
ple simultaneous video displays for 
team-oriented environments. Multiple 
users can work simultaneously on 
large-scale problems, share common 
databases and high-resolution color im- 
ages at high speeds, transfer data files 
from their VAX or Cray systems, and 
produce videotapes for review and pre- 
sentation at a later time. 

The Visualization Series, with its 
ereatest applications in science and en- 
gineering, ranges in price from $75,000 
to $125,000 per graphics seat. 
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Wide-Body Plotter 


The latest addition to Schlumberger’s 
(Mountain View, CA) 3000 Series of 
single-pass color electrostatic plotting 
systems will be on display at Autofact. 
The 48-inch plotter, called the 3048, is 
the widest of any color plotter, accord- 
ing to the company. 

Available for $103,400, the 3048 al- 
lows IC users to print a bigger compos- 
ite plot in one pass, or fewer strips for 
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a large “blow-up.” In the manufactur- 
ing environment, the 3048 lets users 
either plot full-scale drawings or rotate 
two full E-sized drawings and plot them 
side by side. 

The 3048 comes with an integral con- 
troller and 100M disk, as well asa GDS 
Stream interpreter and a single-board 
Ethernet connection. Options include 
an automatic paper-cutting system and 
a 320M disk. 
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Intelligent Light 


The 10 Series, a new series of high- 
performance rendering computers, has 
been introduced by Intelligent Light 
(Fair Lawn, NJ). 

The 10 Series, which is fully compat- 
ible with all existing Intelligent Light 
workstations and servers, will evolve 
into three types of products: a render- 
ing/compute server, a graphics work- 
station, and a modeling/compute work- 
station. 

The compute power of the 10 Series 
is based on PRISM technology and is 
rated at 64 MIPS. The system is in- 
crementally expandable from one 64- 
bit CPU up to four, provides up to four 
floating-point units, and can be aug- 


mented to include 128M of main system 
memory and up to 3¢g of disk space. 
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© 3D onthe Mac 

Version 2.0, the most recent release of 
VersaCAD/Macintosh Edition, will be 
demonstrated at Autofact by Versacad 
Corporation (Huntington Beach, CA). 
Version 2.0, sold at $1995, allows two- 
dimensional designs to be transferred 
into three dimensions using an auto- 
matic extrusion feature. Once in 3D, 
the designs can be displayed in up to 
four multiple viewports utilizing any 
mix of wireframe, isometric, perspec- 
tive, and hidden-line views. Light- 
source color shading is also available 
for providing surface-modeled rendi- 
tions. 


The Panasonic Boom: the next generation in business. 


“Let’s face it. If you’re not using a scanner 
to get the work in, then it’s taking too much 
time to get the work out.” 


\ 


Panasoni 


Office Automation 


Copiers, Typewriters, Peripherals, 


f 


Printers and Facsimilies. 
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The new release also features three 
CAD-specific HyperCard stacks: para- 
metric design, database, and a drawing 
manager. The parametric design stack 
($395) allows the user to define rela- 
tionships between different views and 
assemblies of the design, so that when 
changes occur, the effects can be seen 
on other aspects of the design. The data- 
base stack allows descriptive informa- 
tion to be included with drawing geom- 
etry, while the drawing manager pro- 
duces a visual catalog of completed 
VersaCAD/Macintosh Edition designs 
for easy access and reference. 

In addition to supporting PICT im- 
port and export, Version 2.0 allows for 
vertical solution customization. 
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Cogent’s XTM 


Cogent Research Inc. (Beaverton, OR) 
has introduced a modular parallel 
processing supercomputer that can be 
user-configured to provide over 45 
MFLOPs and 150 Vax MIPs in a PC- 
sized package. Called the XTM, Co- 
gent’s transputer-based desktop hard- 
ware can be configured with two to 400 
processors, providing a range of pro- 
cessing, user interface, and I/O capa- 

Products, cont. p. 130 


You've invested a lot in Desktop 
Publishing software, graphics and color cards, 
fancy printers. But if you’re only using your 
keyboard or mouse, you're not using you're head. 

With a Panasonic Image Scanner, 
you input text and graphics directly. And you can 
scan at 400 dpi resolution, So you’re looking 
at crisp, clear images—significantly sharper 
than the general standard of 300 dpi. 

But you’re not sacrificing speed. 
Depending on the software and hardware, you 
canscan a letter size page in under 10 seconds 
(significantly faster than the average of 20 
seconds for other scanners). 

The FX-RS505 and FX-RS506 also 
feature a flatbed design that accommodates 
books, flats, photos, blue prints and legal docu- 
ments. The FX-RS506 does it with 16 shades 
of grey, for superb contrast and definition. It 
even has an optional document feeder. 

Both models support leading DTP and 
OCR software like PageMaker, Ventura Pub- 
lisher, Soot and Advantex. And the FX-RS506 
comes with Scan-Do Software running under 
the Microsoft Windows Environment. 

The Panasonic FX-RS505 & FX-RS506 
Image Scanners. Two of the best values 
in Desktop Publishing. And two of the many 
ways we’re making our name felt around the 
office, today. 

For the name of your nearest dealer, 
call toll-free 1-800-PIC-8086. 


The following are trademarks of their respective 
companies: PageMaker-Aldus Corp.; Ventura 
Publisher- Ventura Software, Inc.; SPOT-Flagstaff 
Engineering; Advantex-Solution Technology, 
Inc.; Scan-Do-Hammerlab Corp.; Microsoft 
and Windows- Microsoft Corp. 
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bilities. 

The XTM’s reconfigurable architec- 
ture is achieved via a parallel bus struc- 
ture and intelligent switch. Each XTM 
contains two INMOS T800-20 trans- 
puters, VLSI microprocessors with 
RISC instruction sets, 4M of on-chip 
RAM, and links for point-to-point com- 
munication to other transputers. 

Pricing, which is dependent on config- 
uration, starts at $19,800 for a two- 
processor system with three MFLOPs 


and 10 MIPs. A 30-processor system 
with 45 MFLOPs and 150 MIPs sells for 
$225,300. 
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CPi Windows Scan 


Computer Presentations Inc. (Cincin- 
nati, OH) has announced CPi Windows 
Scan, a Microsoft Windows-based color 
scanning software product for IBM- 
compatible microcomputers. The prod- 
uct supports the Sharp JX450, Howtek 
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Scanmaster, and Ricoh CS30 color 
scanners and is capable of displaying 
images in 256 simultaneous, solid (non- 
dithered) colors. 

CPi Windows Scan enables users to 
input full-color and black-and-white 
photographic prints or slides directly 
into PC ATs and PS/2s that are equip- 
ped with at least VGA capability. Ac- 
cording to the company, CPi Windows 
Scan eliminates the need to purchase 
add-on hardware such as a Targa board 
to scan effectively in high-resolution 
modes. 

The $595 product contains a palette 
optimizing feature that automatically 
adjusts the color palette selection for 
maximum image quality. Additionally, 
CPi Windows Scan takes advantage of 
the Windows interface to provide users 
with image editing tools for smoothing, 
edge emphasis, focusing, contrast, and 
brightness control. Users may also per- 
form standard color adjustments on the 
scanned image via RGB and HSI color 
adjustment features. 
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eve) NC on Anvil-5000 


Expanded numerical-control (NC) 
machining capabilities mark Version 
1.2 of Anvil-5000 CADD/CAM software 
from Manufacturing and Consulting 
Services Inc. (MCS, Irvine, CA). One en- 
hancement is full associativity between 
the geometry of a part and all interac- 
tive machining operations for milling, 
turning, and punching. This feature 
lets the user verify, modify, and create 
tool paths based on existing interactive 
tool paths. 

MCS has also improved the geomet- 
ric modeling portion of Anvil-5000. It is 
now possible to construct 2D and 3D 
continuous, second-derivative splines 
with only two points instead of the 
three previously required. 
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DT-Iris for Sun 


DT-Iris ($1995) is a Unix-compatible 
software product designed to provide 
real-time image processing on Sun 
workstations. Manufactured by Data 
Translation (Marlboro, MA), DT-Iris is 
targeted to speed image processing 
applications in machine vision inspec- 
tion, medical diagnostic imaging, scien- 
tific research, and robot vision. 

The product allows hard-to-see re- 
gions in an image to be displayed with 
false color for emphasis. Also provided 
are graphics capabilities for creating 
text labels and box windows in an im- 
age or mixing boxes, circles, and lines 
with video images. 

For sophisticated image processing, 
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SoftVisions is AT&T Graphics Software Labs’ line of PC-based software 
for the production of professional graphics applications. 


TOPAS (Three dimensional Object Processing and Animation Software) Pro-Modeler: 
3D Solids Modeling Animator: 3D Animation Module RIO (Resolution Independent 
Object-oriented software): Graphic Design and Slide Production Software Periph- 
erals and Additional Software: DiaQuest VIR Controller Boards CAD-related Packages 


Compression Software Printer Drivers 


For more information contact: 


AT&T Graphics Software Labs 
10291 North Meridian, Suite 275 
Indianapolis, IN 46290 
317.844.4364 


ATi aT This image was created by AT&T GSL Staff Artist Katherine Hanley with TOPAS and RIO. 


SoftVisions is a trademark of AT&T. The model of St. Paul’s was provided courtesy of Autodesk, Inc. This image was shot to film courtesy of Kandor, Inc. 
PRFKRHEJKMENCSOLARPMSWSSLLVJMVANW 
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DT-Iris features several predefined con- 
volutions that implement a number of 
image-enhancement filters, including 
low-pass (to remove distracting signal 
noise from images), high-pass (to high- 
light image details), and Laplacian (to 
emphasize edges). DT-Iris also supports 
user-defined convolutions. 

Data Translation has also announced 
Version 2.0 of its Image-Pro software 
for scientific and graphic arts applica- 
tions on the IBM PC AT. Called Image- 
Pro II, the product includes HaloVision, 
which allows users to generate graph- 
ics and integrate them with images. 
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~ CAD/CAM 
‘SOFTWARE 
CUSTOM 
DESIGNED 
TO YOUR 
NEEDS. 


Dassault Systems, world leader 
in graphics software develop- 
ment, is available to customize 
your CAD/CAM applications. 

We are experts in 2D and 3D 
graphics applications, IGES 
flavoring, post-processors and 
interfaces for automotive, 
aerospace and other industries. 

For more information, please 
call Robert de Monts, VP — Tech- 
nical Director, (201) 288-6536. 


el 


dassault systems U.S.A. 


777 Terrace Avenue 
Hasbrouck Heights, NJ 07604 
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ICS Upgrades System 


Impell Computer Systems (ICS, Ber- 
keley, CA) has announced three new 
products that expand the capabilities of 
its Drawing Processor System, a CAD 
system that enables drawings originat- 
ed by hand to be scanned, managed, 
and revised in digital form. 

The new products include DP:Mana- 
ger, a relational database software 
product for the control and retrieval of 
scanned engineering documents and 
maps, and Re:View Plus, which en- 
hances Impell’s Re: View (PC viewing) 
with unlimited undo/redo, color objects, 
and an add-on accelerator. In addition, 
Re:Vision has incorporated layer and 
color control to become Color Re: Vision. 
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image Data’s Photobank 


The ability to display both text and 
photographic-quality video images that 
are stored on a computer database is 
now available from Image Data Corpo- 
ration (San Antonio, TX). With the 
company’s ImageTerminal, video im- 
ages are stored on a minicomputer or 
mainframe database so that users can 
call up the images on demand. 

The ImageTerminal is compatible 
with ANSI/Digital Equipment VT-100 
protocol. The company indicates that 
previous VT-100-compatible terminals 
could only display text and numbers 
and did not allow users to incorporate 
external images into an application for 
storage in their database. 

The ImageTerminal captures and 
stores pictures with an optional, high- 
quality video camera. An image com- 
pression algorithm shrinks each image 
to about 10 percent, thus reducing stor- 
age requirements and allowing an im- 
age to be sent in 10 to 40 seconds. Im- 
ages retain their original sharpness 
and clarity, according to the company. 

A nine-inch gray-scale monitor is an 
additional feature of the ImageTermi- 
nal. Preliminary prices for the new 
product, which Image Data currently 
plans to sell only to vendors, range from 
$2495 to $3995. 
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sn eet 
VE High-Speed Scanner 
The 900 series of scanners from Ver- 
satec (Santa Clara, CA) can convert 
hard-copy images into digital form at 
high speed. According to the company, 
an E-size (34-by-44-inch) or European 
AO drawing can be scanned, enhanced, 
and transferred to the host in less than 
one minute. 

The five scanners, of which model 943 
will be demonstrated at Autofact, scan 


all document widths up to 30, 42, or 60 
inches (depending upon model selected) 
and offer two standard scan resolutions: 
200 points per inch (ppi), or a multiple 
capability of 200, 300, and 400 ppi. Sub- 
standard drawings can be successfully 
scanned using special image enhance- 
ment features including contrast en- 
hancement and dynamic thresholding 
techniques. Prices for the 900 series 
start at $37,000. 
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eve) Tek’s Netstation 


Tektronix Inc. (Wilsonville, OR) has an- 
nounced the 4211 Graphics Netstation, 
which allows users to share informa- 
tion directly with workstations and 
mainframes on a local area network 
(LAN). Incorporating Intel’s 32-bit 
386SX microprocessor and featuring a 
redraw rate of 40,000 transformed and 
clipped 2D vectors per second, the 4211 
is five times faster than Tek’s 4111 
terminal. 

According to the company, Tektronix 
is first to introduce a networked graph- 
ics terminal designed for a heterogene- 
ous compute environment. The 4211’s 
connectivity capabilities include an 
RS-232C interface, a high-speed 
TCP/IP-based Ethernet LAN, and a 
multiple-session coax connection that 
allows up to five IBM 3270 sessions and 
one ASCII host session, simul- 
taneously. 

‘““We’re calling it a graphics netsta- 
tion because it provides far more func- 
tionality than a typical terminal. It 
gives the sophisticated graphics user 
the connectivity and performance of a 
workstation with the cost-effectiveness 
and simplicity of a terminal,” says Jack 
Morehouse, general manager of Tek’s 
Graphics Terminals Division. 

Base configuration for the $6495 Net- 
station includes a 15-inch display with 
1024-by-768 resolution, user-selectable 
software addressability of either 12 or 
32 bits, 16 colors from a palette of 4096, 
four dedicated dialog planes, three RS- 
232C ports, a high-speed Centronics 
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port, VT200-style keyboard, and 750K 
of RAM. The Netstation will receive its 
first US demonstration at Autofact. 
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Vericut Tool Path Testing 


Computer Graphics Technology (CGT, 
El Toro, CA) has announced Version 
1.1 of Vericut, a software product for 
numerical control (NC) tool path simu- 
lation and verification. Version 1.1 con- 
tains full five-axis capabilities and 
expanded cutter definitions to include 
any APT 7 parameter cutter statement. 
The Vericut program first receives a 
solid model of the stock from which the 
part is to be cut and a tool path from 
any CAD/CAM vendor, then works in- 
teractively to remove the stock, result- 
ing in a solid model of the cut part. This 
cut part can then be passed back to a 
CAD/CAM package for analysis or used 
as a solid model for other tool paths. 
Available on Sun Microsystems work- 
stations, Vericut Version 1.1 sells for 
$2995. 
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©) DADS from CADSI 


Computer Aided Design Software Inc. 
(CADSI, Oakdale, IA) will demonstrate 
the new animation capabilities of its 
Dynamic Analysis and Design System 
(DADS) at Autofact. These new capabil- 
ities, which include a shading function, 
higher display rates, and more refined 
control of the viewpoint during anima- 
tion, will be included in an upcoming 
release of Revision 6.0 of DADS. 
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NURBS Now! 


Engineering Geometry Systems (Salt 
Lake City, UT) announces NURBS 
Now!, a library of subroutines designed 
to provide geometric support for 
NURBS (non-uniform, rational B- 
spline) curves and surfaces. According 
to the company, any piecewise poly- 
nomial or conic section curve can be ex- 
actly represented with NURBS Now!. 
The $25,000 package is written in C, is 
object-oriented, and does not restrict 
the order or size of the B-splines. 
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Mac-Based CADD 


A $100 CADD package for the Apple 
Macintosh has been announced by 
Generic Software Inc. (Bothell, WA). 
Called CADD Level 1, the strictly 2D 
product lets users simultaneously edit 
multiple drawings in separate win- 
dows. Objects can be cut and pasted be- 
tween different windows within the 
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program, as well as between CADD 
Level 1 and any other program using 
the standard PICT format. 

Fifteen symbols libraries, containing 
pre-drawn standard symbols that con- 
form to industry accepted guidelines for 
professional-level drawings, have been 
released with CADD Level 1. 
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Aldus Persuasion 


Aldus Persuasion, a complete desktop 
presentation software program for the 
Apple Macintosh, has been announced 
by Aldus Corporation (Seattle). Persu- 
asion provides the necessary tools for 
creating presentations in black and 
white or color, including full-function 
outlining, word processing, drawing, 
charting, and layout. 


The $495 program uses a system of 
AutoTemplate slide formats so that 
presenters can enter text into an out- 
line. Persuasion takes this outline text 
and automatically formats it into slides 
or overheads ready to print. Any 
changes made to the outline automati- 
cally transfer to the slide and vice ver- 
sa. Presenters can also create their own 
AutoTemplates, customize existing 
templates, or work directly on the indi- 
vidual slides themselves. 

Additional features include access to 
16.8 million colors on the Macintosh II, 
a 256-color palette, and the ability to 
specify color on the Mac Plus and SE. 
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In-CAD forthe Mac 


Infinite Graphics Inc. (Minneapolis) 
has announced its design automation 
package for the Macintosh. The soft- 
ware product, called In-CAD, sells for 
$1945. 
According to the company, In-CAD is 
a multi-application program in that 
both 2D drafting and 3D solid modeling 
functions can be accessed from a single 
database. Says CEO Cliff Stritch, ‘“Tra- 
ditionally, these two functions are sold 
as individual programs and often don’t 
Products, cont. p. 136 
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even share the same application user 
interface. We have found that when an 
engineer is designing, both the fine 
dimensioning capabilities of a CAD 
package and the conceptual capabil- 
ities of 3D modeling are needed; these 
activities are intertwined and en- 
gineers need the flexibility to switch 
easily between tasks.”’ 
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DEC User Interface 


Digital Equipment Corporation (May- 
nard, MA) has announced plans for 
licensing its DECwindows user inter- 
face software to vendors. The software 
product, called XUI, will allow im- 
plementation of the X Window System 
for Ultrix and VMS and provide visual- 
ly sophisticated graphics interfaces, ac- 
cording to the company. 
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Hitachi’s Large LCD 


Hitachi America Ltd (Hayward, CA) 
has introduced a two-meter-by-two- 
meter liquid crystal display (LCD) with 
a resolution of 2000-by-2000 lines. Ac- 
cording to the company, the Hitachi 
Liquid Crystal Large Screen Display is 


the largest available with such a high 
resolution. 

The LCD display, with high screen 
brightness (1000 lumens), features an 
image-writing speed of five to 10 meters 
per second. It can display characters, 
solid and broken lines, and special sym- 
bols in seven colors. 

‘The high-resolution large screen dis- 
play is perfect for presenting informa- 
tion to large groups of people, particu- 
larly in situations where the informa- 
tion is being updated continuously,” 
says David Sapper, assistant to the gen- 
eral manager of Hitachi’s Office Auto- 
mation Systems Division. 

The display system includes both a 
floppy disk and a hard disk for storing 
display programs. It alsocomes witha 
standard RS-232C port and an IBM Bi- 
sync (BSC) communications interface. 
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Spectrum/8 Series Il 


A color video card for the Apple Macin- 
tosh II has been announced by Super- 
Mac Technology (Mountain View, CA). 
The Spectrum/8 Series II color video 
card features a “‘virtual desktop” of up 
to 4096-by-1536 pixels in monochrome 
mode (up to 1024-by-768 in 256-color 
mode), regardless of monitor size and 


without sacrificing WYSIWYG resolu- 
tion. The “virtual desktop” feature 
produces up to an eight-square-foot 
desktop upon which to work and is thus 
useful in the areas of desktop publish- 
ing, CAD/CAM, and graphic design, ac- 
cording to the company. 

The $1895 card will work with most 
monitors, including Apple’s 13-inch 
RGB color and 12-inch monochrome 
monitors for the Macintosh II as well as 
with workstation monitors from com- 
panies such as NEC, Mitsubishi, Sony, 
and Taxan. 

SuperMac Technology has also an- 
nounced PixelPaint Professional, an 
enhanced version of the PixelPaint 
color painting and design program. The 
$595 PixelPaint Professional includes 
dithered blending and a PixelScan 
color scanning utility, a built-in color 
separator with screen angling and un- 
dercolor removal capabilities as well as 
spot color separation keyed to Pantone 
colors. 
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@ve) Also of Note 


The following companies, whose 
products have been covered in this sec- 
tion in past issues of CGW, will also be 
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Americad is asystem of modular and upgrad- 


NEW MAYLINE AMERI CAD able reference tops, shelves, and manual/power 
gp etn gel er alte 
R COMPUTER AIDED DESIGN. 


Whether youre using computer aided design. ..or 
Our new Americad table can help you reach 


thinking about it. 
maximum productivity levels in either conventional 
or computer-aided design. It’s based upon a system 
of flexible components which let you design your 
own workstation according to your specific needs 
for storage, reference, adjustability and automation. 


Americad is 
available in four 
styles (SP 115 
shown) to match 
your specific 
budget and 
performance 
requirements. 


Americad is designed for easy adjust- 
ment of your reference surface and shelf. 


MAYLINE 


Comfort at work. 


For more information call Mayline, or write for 
our free mini-catalog. Mayline Company, Inc., 619 
N. Commerce Street, Sheboygan, WI 53082-0728, 
414-458-5537. 
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What do people 
who need to know 
read to know? 


In the world of computer graphics, they read COMPUTER »‘. 
GRAPHICS WORLD. Why? Because CGW is the only magazine that ~ 
covers all computer graphic applications. In a business where many 
of the most important developments come from taking techniques 
developed in one application area and applying them in another, 
the kind of comprehensive coverage CGW offers means a lot. 

It means a lot of readers, too. CGW’s audited 
circulation is over 50,000. And they’re the decision 
makers—the ones whose buying power and response to . 
advertising is proven to be the highest of any computer | 
graphics magazine you can name. . 
/{), COMPUTER GRAPHICS WORLD readers are 

innovators in applying computer graphics 

technology to CAD/CAM/CAE, business and presen- 
tation graphics, architectural design, scientific and 
medical imaging, mapping, animation and video, 
graphic arts, and electronic publishing. 

Now that you know what they read to know, do you 
really need to know anything else? 


COMPUTER GRAPHICS WORLD 


A PennWell Publication 
119 Russell St. 
Littleton, MA 01460 
617-486-9501 
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VISUALIZATION 


atfo dabble package. . le 


AK complete Imag @ Synthesis system that provides hierarchical 
Viodelling, Animation ana ikkendering in an easy-to-use, open- 
ended architecture. Create scenes with thousands of moving | 
objects, texture and reflection mapping and up to 32 light | 
sources, Produce Images for output to video and film, using 

our fast network-wide distributed renderer. 


© United Technologies Research Cente 


Choose from a complete line of turnkey systems based on 
workstations from|Apollo Computer. Or, upgrade 
your existing workstations with our full color video 
in/out board and digitizing tablet pictured below. 


Intelligent Light 


See us at AUTOFACT, Booth #’s 6020 & 8038 COMPUTER ANIMATION SOLUTIONS 


201-794-7550 P.O. BOX 65, FAIR LAWN, NJ 07410 
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exhibiting at Autofact 88: Cadam Inc. 
(September) will demonstrate Cadam 
Release 21, the most recent version of 
its mainframe-based CAD/CAE/CAM 
system; Houston Instrument (March) 
will demonstrate typical CAD solutions 
using the DMP-60 series pen plotters 
equipped with the Scan-CAD 128A op- 
tical scanner accessory; Dassault Sys- 
tems (September) will demonstrate 
CATIA Version 3, showing the mul- 
tiplatform flexibility of the CAD/CAM 
software by running on the IBM PC/RT 
workstation and the IBM 9370 main- 
frame system. Attendees at Autofact 
will also be able to see a demonstration 
of Alias Research’s Version 2.4 soft- 
ware (July) that has been tailored for 
the new Silicon Graphics personal 
workstation, Personal Iris (see “SGI 
Breaks $20,000 Price Barrier,” this 
issue). 

FOR INFO ON CADAM, CIRCLE 184; HI, CIRCLE 
485; DASSAULT SYSTEMS, CIRCLE 186; ALIAS RE- 
SEARCH; CIRCLE 187. 


eve) Roll-Feed System 


On display at Autofact will be the Roll- 
Feed System, the most recent upgrade 
available to users of Ioline (Kirkland, 
WA) LP4000 plotters. Consisting of a 


replacement ROM chip and related 
hardware, the $199 Roll-Feed System 


automatically advances and aligns the 


plotting media before each plot, 
minimizing the need for operator inter- 
vention. 
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Pansophic Color Prepress 


Pansophic Systems Inc. (Oak Brook, IL) 
has introduced Presswork, an integrat- 
ed prepress, color separation graphics 
package. Presswork takes in files from 
StudioWorks (Pansophic’s presentation 
graphics system) and allows for individ- 
ual color correction on various ele- 
ments. It then outputs separation neg- 
atives in process color through connec- 
tion to PostScript prepress equipment. 
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Scan Converter for HP 


A board-level video scan converter for 
the HP 9000 Series 300 family of work- 
stations has been developed by Folsom 
Research Inc. (Folsom, CA) in coopera- 
tion with Hewlett-Packard Company 
(Palo Alto, CA). Called the Aurora/300, 
the single-slot boardset slides into the 
Series 300 backplane and offers two 
modes of conversion: full-frame, real- 


COMPUTERGRAPHIC 
TECHNICIAN 


The combination of dedicated professionals and 


time compression of the analog RGB 
signals from the HP graphics processor 
and a windowing mode that allows the 
user to write digitally to the Aurora/ 
300 frame buffer through the HP DIO- 
IT bus. 

The 640-by-480 window allows users 
to port a “non-compressed” image from 
the host high-resolution memory direct- 
ly to the 24-bit frame buffer. The video 
output at RS-170A timing rates is en- 
coded into composite video. 

“The window feature is designed for 
those people who want to do single- 
frame animation sequences on the 
Series 300 workstations,” says Mike 
Morgan, manager of marketing and 
sales at Folsom Research. The price of 
the Aurora/300 is $4995. Deliveries are 
scheduled to begin in January 1989. 
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Modules for Darkroom 


Digital Darkroom, the grayscale 
image-processing program by Silicon 
Beach Software (San Diego, CA), can 
now be customized with Silicon Beach 
plug-in software modules. The Digital 
Darkroom program supports plug-in 
image acquisition modules (to operate 
scanners and frame grabbers from 
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For A Full-Featured 


sophisticated technology has kept the Arabian 


American Oil Company at the forefront of its industry. 
As one of the world’s largest oil producers, we are cur- 
rently seeking a Computergraphic Technician to join 
our Exploration Operations in Saudi Arabia with the 


following: 


e BS degree in Commercial or Industrial Arts 


e Five years related experience and three years in 
preparation of technical and business graphics for 


overhead and 35mm presentation 


e Two years experience on genigraphics consoles 


100-B to 100-D plus 


For confidential consideration, please send your 
resume to: ASC, Employment, Dept. O6E-050-8, 
P.O. Box 4530, Houston, Texas 77210-4530. 


ARABIAN AMERICAN 
OIL COMPANY 


FSB SAE NETL EY SE EI RO TE 
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Tektronix Graphics Terminal, 
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Mac L or Workstations 
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2 
Emulation ~ 


Grafpoint, the technology pacesetter in terminal 
emulation, offers the broadest range of powerful 


terminal emulation packages for PCs, PS/2s, 


Macintosh IIs, and workstations. Grafpoint’s 


emulation products are available for both asyn- 
chronous or networking environments. 


Grafpoint’s devotion to product innovation, 
compatibility, and customer support makes us the 
leader in Tektronix emulation. Grafpoint products 


have a 30-day no-risk guarantee, free updates, and 
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technical support for | year. Find out why Grafpoint 
is the technology leader in Tektronix emulation. 
Call today for the Grafpoint distributor nearest 
you: (800) 426-2230, in CA call (408) 446-1919, 
Grafpoint, 1485 Saratoga Avenue, San Jose, CA 95129, 


© GRAFPOINT 


See us at AUTOFACT, Booth #7025 
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within the program, for example) and 
plug-in image filter modules. 
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Also of Note 


A new version of Hoops, the object- 
oriented, 3D graphics system, has been 
announced by Ithaca Software (Ithaca, 
NY). According to the company, this re- 
lease takes full advantage of DEC Win- 
dows and should accelerate the devel- 
opment and availability of interactive, 
3D graphics applications for VaxSta- 
tions running DEC Windows. 
Lasergraphics’ (Irvine, CA) Mac-LFR 
high-speed digital film recorder is now 


Only the Keio Plaza’s Corporate 
Accounts Program offers so much 
value for your dollar! This includes: 


e SINGLE FOR GUARANTEED 
RATE OF U.S. $135 (Plus Tax & Service) 
THROUGHOUT 1988. 
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e EXTENDED 3 PM. CHECKOUT. 


EXECUTIVE SERVICE CENTER AND MEETING 
FACILTIES. 


KEIO DEPARTMENT STORE DISCOUNT 
SHOPPING CARD. 


DIRECT FREQUENT DOOR-TO-DOOR AIRPORT 
LIMOUSINE SERVICE. 


COMPLIMENTARY “WELCOME DRINK” 


In order to qualify for this special Corporate 
Accounts Program, simply send in this coupon. 


Pe en a ce nt 
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COMPANY 
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CITY / STATE / ZIP 
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PERSON IN CHARGE OF TRAVELING PLANS 
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Mail To: Keio Plaza Intercontinental Hotel 
5959 W. Century Bivd., Suite 1026 
Los Angeles, CA 90045 
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INTER: CONTINENTAL HOTEL & * 


SHINJUKU — TOKYO, JAPAN “Ryo ® O¥ 


For Reservations or Information Call: 


800-222-5346 
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capable of driving the Hewlett-Packard 
PaintJet printer or Lasergraphics’ CPS 
color thermal-transfer printer. 
Cimlinc Inc. (Elk Grove Village, IL) 
announces Release 2.0 of its CIM CAD 
3D software. Enhancements include 
faster redraw and screen refresh rates 
as well as the following geometrical im- 
provements: additional means for 
creating surfaces, more powerful sur- 
face offsets, hidden-line display, and 
shading by reflected light or surface 
curvature. 
FOR INFO ON ITHACA, CIRCLE 192; LASER- 
GRAPHICS, CIRCLE 193; CIMLINC, CIRCLE 194. 


Sony Video Products 


The Still Image Systems Group of Sony 
Corp. of America (New York) has an- 
nounced the SFU-1000, a still-frame 
transceiver that uses Sony digital data- 
compression technology with error cor- 
rection to send high-resolution color 
and B&W still video images over stan- 
dard telephone lines. The $15,900 
SFU-1000 reproduces received images 
with 420 lines of horizontal resolution. 
Maximum data transfer rate is 9600 
bits per second, roughly one minute per 
field or three minutes per frame. 

The company also announced the 
UP-5000, a thermal color printer that 


reproduces color images in 67 seconds 
from a wide range of video sources. At 
a cost under $7000, the UP-5000 prints 
more than 10 million colors per pixel. 
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Viva 2000 Board 


QDP Computer Systems (Beachwood, 
OH) has announced the Viva 2000, the 
only Hitachi ACRTC processor-based 
color graphics board that provides a 
2048-by-2048 virtual screen resolution 
and a 1280-by-1024 display resolution, 
according to the company. The $2200 
Viva 2000 also features true hardware 
windowing and enhanced AutoCAD 
Release 9, VersaCAD, and Cadvance 
drivers to provide functions such as 
hardware pan and zoom, PanFreeze, 
user-selectable cursors and colors, pop- 
up “Full-View” and sidebar menus, 
and a 2K-by-2K virtual screen with 
real-time panning. 
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Bell Engine & Card 


Workstation Graphics and Ethernet 
Networking are among the new prod- 
ucts introduced recently by Bell Tech- 
nologies (Fremont, CA). 

The Workstation Graphics Engine 


386 19” RACK MOUNT COMPUTER 


20Mhz 0 Wait States 
Eight Expansion Slots 
Front Keyboard Access 


44Mb Removeable Cartridge Option. 
Up to 16 Mb Memory on Motherboard 


Weitek®, 80287, 80387 Support 
Semi-Ruggedized Rack Mount 


Space for Six Internal Drives 
— Full SCSI Support 


265 Watt Power Supply 
110v - 240v Selectable 


2 Serial/1 Parallel Port & Flopp 
Controller on Motherboard 


Priced from $7,495 


VIDEO GRAPHIC SYSTEMS 
4163 St. Clair Avenue 
Studio City, CA 91604 


Dealer Inquiries Invited. 


TEL: (818) 509-5738 
FAX: (818) 509-8866 
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PC/AT bus card provides 1660-by-1200 
monochrome resolution and 640-by- 
480-by-8-bit color resolution. An on- 
board 82786 graphics processor sup- 
ports windows, BitBITs, and other 
graphics operations in hardware. 
Prices start from $999. 

The Ethernet Card provides full Unix 
System V and RFS support and can be 
used with the Graphics Engine to cre- 
ate a networked workstation. Prices 
start from $795, including RFS. 
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E-Machines on Display 


Three color display systems using 
modified Sony Trinitron monitors have 
been announced by E-Machines (Bea- 
verton, OR). Each display system is 
shipped as a complete system, with 
monitor, video controller card, cables, 
and software included. 

The T16 uses a 16-inch Trinitron and 
displays one full page in landscape for- 
mat. The $3295 system features ad- 
dressability of 832-by-624-by-8 bits at 
72 dpi, with a refresh rate of 67Hz. 

The TX also uses a 16-inch Trinitron 
but displays two full pages in landscape 
format. With addressability of 1024-by- 
808-by-8 bits at 85 dpi and a refresh 
rate of 72Hz, the TX display system 
sells for $4495. 

Available for $5995 is the T19, which 
uses a 19-inch Trinitron and displays 


our graphics editor.” 

SL-GMS is available in two forms: the 
development configuration (starting at 
$9500) for screen composition, manage- 
ment, and editing; and a $12,500 ver- 
sion that includes editing/management 
of coherent binding. 
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Videtics Sets the Pace 


A desktop microcomputer-based true- 
color software/hardware image-analy- 


Meet the technology 


leaders 1n 


—at the Invitational Computer 
Conference near where you live 


and work. 


The Computer Graphics market is growing so fast it’s hard to 
keep up with the products and trends you need to know about 
for informed quantity purchase decisions. So we make it easy for 
you—at the Invitational Computer Conference (ICC), the one- 
day, seminar/product displays that bring the latest information 
on computer graphics hardware and software technology and 
products to your area. This year there are eight ICCs dedicated 
exclusively to the computer graphics systems integrators, 
OEMs and volume end users in the United States and Europe. 


One will be convenient for you. 


The ICCs are so popular because they give you just what you 
need to know without wasting your time or money. You don’t 


sis system has been announced by Vid- 
etics (Waterloo, Ontario). Called PACE, 
for Particle Analysis Color Enhance- 
ment, the new system uses high spatial 
(480 horizontal lines of 1024 points 
each) and color (16.7 million) resolu- 
tions to analyze a digitized image after 
it has been processed, thus enhancing 
targeted features. 

PACE will accept signals from any 
standard RGB or video source, digitize 
the signal, and capture the image. 
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1988/89 
Computer Graphics Series 


U.S. Locations 


two pages in landscape format. System 
addressability for the T19 is 1024-by- 
808-by-8 bits at 75 dpi, with a refresh 
rate of 72Hz. 
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Chicago, IL 
Irvine, CA 
Dallas, TX 
San Jose, CA 
Newton, MA 


Sept. 21, 1988 
Oct. 4, 1988 
Oct. 20, 1988 
Feb. 6, 1989 
Feb. 15, 1989 


travel far, there’s no admission fee, the seminars and table-top 
displays from major manufacturers are all targeted to your 
interests (no searching through aisles), and the atmosphere is 
informative and hands-on, but congenial, with refreshments 
served. In a few hours you'll have the latest story on the newest 
and best in graphics, CAD/CAM/CAE/CIM/CAP, etc. 
Invitations to the ICC in your area are available from an 
exhibitor or the ICC management. Request yours today. 


European Locations 


Sherrill-Lubinski Modeler 


Screens, displays, or custom graphical 
interfaces of a user’s own design can be 
developed using SL-GMS, a new graph- 
ical modeling system from Sherrill- 
Lubinski (Corte Madera, CA). 

“The system is particularly valuable 
for dynamic applications that require 
picture elements on the screen to re- 
spond coherently to changes in real- 
world external variables,” says Tom 
Lubinski, SL partner and chief of soft- 
ware development. “This attachment of 
screen-icon to applications variables is 
almost completely codeless and can be 
done without even leaving SL-Draw, 


London, England 


Frankfurt, 
W. Germany 


May 11, 1989 


May 17, 1989 


Paris, France May 23, 1989 


European Liaison Office: 
C. J. Nicholl & Assoctates Ltd. 
37 Brompton Road 
London SW3 1DE, England 
Telephone: 01-581 2326/9 
FAX: 1-589 0893 
Telex: 888068 CJNAD G 


ICC Conference Management: 
B. J. Johnson & Associates, Inc. 
3151 Airway Avenue, C-2 
Costa Mesa, California 92626 
Telephone: (714) 957-0171 
FAX: (714) 957-0903 
Telex: 5101002189 BJ JOHN 


Invitational Computer Conference (ICC) is a ©copyright 1988 of B.]. Johnson & Associaies, Inc. 
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Today’s technology-driven design 
teams are increasingly looking to 
application-specific ICs to give 
them a competitive edge. What’s 
more, over 100,000 design engineer- 
ing managers and senior design en- 
gineers look to Computer Design to 
keep them abreast of emerging 
ASIC technology and its impact on 
system design. 

That’s because Computer Design 
speaks their language, discussing 
leading-edge technology in terms of 
design options to achieve optimum 
solutions. In 1987, Computer Design 
provided more pages of comprehen- 
sive, editor-written articles on 
ASICs than any publication among 
the 97 tracked by Tozier.* 

Because more and more system 
designers are turning to ASIC 
implementation daily, Computer 
Design will match the pace in 1988 


*(4th Q Tozier Report: ASIC Summary: multi- 
vendor, multiproduct articles) 
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with comprehensive technology, de- 
sign and product information on 
ASICs and ASIC design tools. Sup- 
plementing this effort, we will also 
publish two major directories—one 
on ASICs and one on ASIC design 
tools. 

Whether you're selling ICs or 
ASICs or CAE/CAD tools, every 
issue of Computer Design is the 
ideal editorial environment for your 
ad message because Computer 
Design targets the system design 
market. Its readers call the shots on 
everything, from ICs to design tools 
to OEM computers. 


COMPUTER 
DESIGN 


THE FIRST MAGAZINE OF SYSTEM DESIGN, 
DEVELOPMENT AND INTEGRATION 


CAD/CIM Buyers Guide 


CAD/CIM Data Management Systems: 
A Buyer’s Guide is an overview and 
evaluation of 20 product data manage- 
ment systems from companies, such as 
Adra, Control Data, DEC, IBM, and 
SDRC. Management issues, such as 
benchmarking criteria, implementa- 
tion, and successful strategies, and 
technical concerns, such as data trans- 
fer among dissimilar systems, configu- 
ration management, and change con- 
trol are discussed. Management Round- 
table Inc. (Chestnut Hill, MA), 200 
pages, $595 prepublished ($795 upon 
publication). 

CIRCLE 204 ON INFORMATION CARD 


Automate Your Factory 


Designed for the manufacturing profes- 
sional looking to automate, Integrating 
the Automated Factory consists of 25 ar- 
ticles written by experts and industri- 
al managers who have successfully 
achieved automation within their own 
factories. The book discusses all the 
necessary steps for implementing a suc- 
cessful automation program, including 
how to address the human aspects of 
factory automation (labor relations, or- 
ganizational communications, and em- 
ployee retraining). Society of Manufac- 
turing Engineers (Dearborn, MI), $37 
per book ($29 for SME members) plus 
$2 per book for shipping and handling. 
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DP Primers 


Ventana Press has released two new 
books for the desktop publisher: Desk- 
top Publishing with WordPerfect and 
Looking Good in Print: A Guide to Basic 
Design for Desktop Publishing. The 
270-page how-to guide to WordPerfect 
5.0 provides a step-by-step overview 
of WordPerfect’s new commands and 
shows how to build a variety of docu- 
ments from scratch. The 210-page Look- 
ing Good in Print introduces tools of the 
trade, such as white space, bullets, 
typefaces, and rules, and includes tips 
for producing creative design as well as 
a design makeover chapter that fea- 
tures before and after examples of im- 
proved design. Ventana Press (Chapel 
Hill, NC), Desktop Publishing with 
WordPerfect, $21.95; Looking Good in 
Print, $23.95. 
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WordPerfect 5.0 


Another guide to WordPerfect 5.0 is 
available from Osborne/McGraw-Hill 
(Berkeley, CA). Advanced WordPerfect, 
Series 5 Edition shows experienced 
WordPerfect users how to perform au- 
tomation tasks using macros, control 
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mail-merge operations, handle para- 
graph numbering and outlining, create 
indices, and change format and print 
functions. The book also shows how to 
apply WordPerfect’s mathematical ca- 
pabilities and integrate WordPerfect 
with other products, such as Lotus 
1-2-3, dBASE III, and SideKick. 352 
pages, $19.95. 
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PageMaker Projects 


Using PageMaker for the PC Version 
3.0, Second Edition explains the en- 
hancements of PageMaker version 3.0 
with a series of hands-on projects, in- 
cluding how to create brochures, an- 
nouncements, catalogs, newsletters, 
financial reports, and forms. Instruc- 
tions on how to use PageMaker with a 
variety of other software products in- 
cluding WordPerfect, MultiMate, and 
Microsoft Word for word processing and 
Micrografx Clip Art Collection, PC 
Paintbrush, and Windows Draw for 
graphics are also included. Scanned im- 
ages for photographs and other art are 
also discussed. Osborne/McGraw-Hill 
(Berkeley, CA), 578 pages, $22.95. 
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Using Freelance Plus 


The Lotus Guide to Freelance Plus is a 
hands-on guide designed for both new 
and intermediate users of Freelance 
Plus. The book introduces the full 
range of Freelance Plus drawing and 
charting capabilities with instructions 
for a series of graphics creation projects, 
numerous time-saving strategies, and 
a chapter devoted to principles of good 
graphic design and effective visual 
presentation. In addition, a 16-page, 
full-color insert presents a wide range 
of Freelance Plus graphics generated 
on a variety of output devices. Addison- 
Wesley Publishing Co. (Reading, MA), 
400 pages, $24.95. 

CIRCLE 206 ON INFORMATION CARD 


CGM & CGI 


CGM and CGI: Metafile and Interface 
Standards for Computer Graphics de- 
scribes two ISO standardization proj- 
ects—the Computer Graphics Interface 
and the Computer Graphics Metafile. 
Designed to supplement the standards 
documents themselves, CGM and CGI 
explains the relationship of the CGI 
and CGM to other standards, both for- 
mal and de facto, describes some early 
commercial implementations of the 
standards, and gives insight into their 


future evolution. Springer-Verlag (New 
York), 279 pages. 
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PC Software Catalog 


The new Catalog of Public Domain PC 
Software is a disk-based catalog of pro- 
grams designed for business, engineer- 
ing, and personal use. Popular spread- 
sheet, desktop publishing, and data- 
base programs are also included. Sector 
Systems Co. Inc. (Marblehead, MA), $4 
per disk. 
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For the PCB Pro 


The latest catalog of books for the 
printed circuit board professional has 
been released by the Professional Re- 
source Service, a division of PMSI Pub- 
lishers (Alpharetta, GA). The free cat- 
alog features 43 up-to-date resources for 
PCB assembly and SMT, fabrication, 
and design, and is written for every 
level of professional, from beginner to 
the most advanced. 
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Motorola Catalog 


A free software catalog for the 88000 
and 68000 microprocessor families is 
now available from Motorola Inc. (Aus- 
tin, TX). Called The Source, the catalog 
lists more than 300 software products, 
ranging from operating systems, lan- 
guage software, development support 
software, and software applications for 
graphics, communications, and busi- 
ness, and describes emulation products 
that allow Motorola customers to run 
MS-DOS applications on 88000 and 
68000 systems. 
CIRCLE 210 ON INFORMATION CARD 


CADAM Self Trainer 


A training book for learning CADAM 
software, CADAM Step by Step re- 
quires minimum supervision and will 
also help reduce the burden on a com- 
pany’s or school’s CADAM training 
program. 183 pages, $27.95 (plus $4.75 
shipping and handling). 
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PC Fall 88 Catalog 


Que Corporation’s New Fall 1988 Cata- 
log features 84 books designed for PC 
users. The catalog includes 25 new 
books under such topics as HyperCard 
books, WordPerfect 5 books, books of 
new applications, dBASE IV books, 
R:BASE books, programming books, 
and new editions of Que classics. 
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Which magazine 
+ dothe hands-on users 
put their hands on? 


In the world of computer graphics, it’s COMPUTER GRAPHICS 
WORLD. Why? Because COMPUTER GRAPHICS WORLD is the one 
magazine designed with the graphics professional in mind. The 
professional who demands intelligent, in-depth reporting and 
analysis — on everything from emerging new technologies 

to the most current trends, techniques, and applications. 

No wonder COMPUTER GRAPHICS WORLD readers 

outrank those of any other magazine in the field when 

it comes to buying power and response to advertising. 

With outstanding editorial, an audited circulation of 

over 50,000, and a total readership of more than 157,000, 
COMPUTER GRAPHICS WORLD is clearly the overwhelming 
choice of the computer graphics professional. 

COMPUTER GRAPHICS WORLD. . .we always put the technology 
in good hands. 


Sei ei. COMPUTER GRAPHICS WORLD 


Sy —_— D+ , A PennWell Publication 
wig We He aia Ce. sat ms 
> es et, a. 119 Russell St. 


a i Littleton, MA 01460 
is 8 617-486-9501 
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October 


24-28 PIXIM ’88 Com- 
puter Graphics Congress 
sponsored by BIRP and 
ACM SIGGRAPH France; 
held in Paris, France. Con- 
tact: BIRP, 25 rue d’Astorg, 
75008 Paris, tel. (1) 47.42. 
20.21; ACM SIGGRAPH 
France, 17 rue de la Baume, 
75008 Paris, tel. (1) 43.59. 
Tia 


24-28 SYSTEC Tenth 
Int'l. Trade Fair & User’s 
Congress sponsored by 
Messe Munchen Int’].; held 
in Munich, Germany. Con- 
tact: Munchener Messe- und 
Ausstellungsgesellschaft 
mbH, Messagelande Post- 
fach 121009, D-8000 Mun- 
chen 12; tel. (089)51 07-0. 


31-Nov. 41 Effective CAD 
Management workshop 
sponsored by Computer Aid- 
ed Design Report; held in 
Chicago; also in Irvine, CA 
Dec. ~1-2.° Contact: Pat 
Wright, 841 Turquoise St., 
Ste. D, San Diego, CA 92109. 


34-Nov. 2 OSI Confer- 
ence sponsored by Omnicom 
Inc.; held in Orlando, FL. 
Contact: Elizabeth King, 
115 Park st. SE, Vienna, VA 
22180; 703/281-1135. 


31-Nov. 3 Autofact ’88 
conference sponsored by the 
Society of Manufacturing 
Engineers; held in Chicago. 
Contact: Susan Gretchko, 
SME, One SME Dr., POB 
930, Dearborn, MI 48121; 
313/271-1500, ext. 353. 


November 


14-18 Tenth Annual 
COMDEX/Fall sponsored by 
The Interface Group; held in 
Las Vegas. Contact: Walt 
Heithaus, The Interface 
Group Inc., 300 First Ave., 
Needham, MA 02194; 617/ 
449-6600. 
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15-17 Image Processing 
°88 sponsored by Online 
Int’l.; held at Kensington 
Exhibition Centre, United 
Kingdom. Contact: Romaine 
Mack, exhibition sales man- 
ager, Online Int’l., Pinner 
Green House, Ash Hill Dr., 
Middlesex HA5 2AE Eng- 
land; tel. 01-868 4466. 


December 


6-8 AEC EXPO ’88 spon- 
sored by Expoconsul Int’l. 
Inc.; held in New York. Con- 
tact: Expoconsul Int’1. Inc., 3 
Independence Way, Prince- 
ton, NJ 08540; 609/987-9400. 


January 


4-6 1989 SCS Western 
Multiconference sponsored 
by The Society for Computer 


to (0 


Simulation Int’l.; held in 
San Diego. Contact: SCS, 
POB 17900, San Diego, CA 
92117; 619/277-3838. 


44-43 Computer Graphics 
89 sponsored by Frost & Sul- 
livan Inc.; held in San Diego. 
Contact: Diane Linnane, 
Frost & Sullivan Inc., 106 
Fulton St., New York, NY 
10038; 212/233-1080. 


47-19 Computer Graphics 
New York sponsored by Ex- 
hibition Marketing & Man- 
agement Co. Inc.; held in 
New York. Contact: EMC, 
Computer Graphics New 
York, 8300 Greensboro Dr., 
Ste. 1110, McLean, VA 
22102; 703/893-4545. 


Computer Graphics World 
welcomes news of com- 
puter graphics-related 
events. Send complete 


information for review at 


least 10 weeks prior to issue 
month to: Graphics Events, 
Computer Graphics World, 
POB 1112, Littleton, MA 
01460. 
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YES! Please send me ____ copies of CG88, the 1988 COMPUTER GRAPHICS WORLD Buyers Guide, 
for $80.00 (domestic) plus sales tax, postage and handling; $100.00 (export) includes handling and shipping. 


Credit card orders and Purchase Orders: Handling and shipping costs will be added. Export Orders: Export 
prices include normal shipping and handling. Export orders must be paid in U.S. dollars drawn against a U.S. 
bank. AL, CA, CT, KS, MA, MD, NJ, NY, OH, OK, PA, TX, and D.C. residents add tax. 
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NAME TITLE 


COMPANY 


ADDRESS (No PO. Boxes) 
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PNR Pt 


CITY STATE ZIP 
SPS. 


COUNTRY POSTAL CODE 


TELEPHONE 
L] Check or Money Order enclosed. Prepaid Orders: Add our 
minimum charge of $3.50 handling/shipping. 


LJ) Bill my company PO. 
LI Visa [|] American Express |] Mastercard 


ACCOUNT NUMBER (include all digits) EXP. DATE 


SIGNATURE 


NOTE: Shipment will be made upon receipt of payment. 


TELEX 


Mail to: PennWell Publishing 
P.O. Box 21288 
Tulsa, Oklahoma 74101-9990 


For faster service on charge orders call: 
(918) 831-9421 
TELEX 211012 
FAX (918) 831-9497 
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DIRECT CAD Software Licenses 


DATABASE and 
Conversion Services 


CONVERSION 


Anvil 4000/5000 
Applicon 860 USA/Canada: 
Applicon 870 OCTAL, Inc. — 
Applicon 880 28280 Franklin Rd. 
AutoCAD DWG Southfield, MI 48034 
AutoCAD DXF Tel: (313) 356-8080 
Auto-trol GS/1000 Fax: (313) 356-8888 
Auto-trol S/5000 ; 
Auto-trol S/7000 Europe/Middle East: 
Octal GmbH 
CADKEY Lyoner StraBe 44-48 
Calma DDM D-6000 Frankfurt/Main 71 
Calma GDSIl West Germany 
CATIA Tel: 49(69) 6664293 
CIF Fax: 49(69) 6668152 
CIS Medusa 
Computervision CADDS2 World HQ: 
Computervision CADDS3 Octal, Inc. _ 
Computervision CADDS4/4X 450 Middlefield Rd. 
Intergraph IGDS Mountain View, CA 94043 
McDonnell Douglas GDS Tel: (415) 962-8080 
McDonnell Douglas UGII Fax: (415) 962-8888 
Prime Medusa TIx: 172933 


Racal-Redac Visula 
octal 


DEALERS INVITED 
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FRAME GRABBERS 


PRICE PRICE 


with without 

frame frame 
MODEL RESOLUTION grab grab 
HRT 256-4 256 x256x4 495 NA 
HRT 256-8 256 x256x8 795 NA 
HRT 512-8 512x512x8 995 NA 


HRT 512-24 512x512x24 1995 1495 


¢ |BM PC/XT/AT COMPATIBLE 

¢ DIGITALIZE IN REAL TIME 

¢ COMPOSITE VIDEO IN 

¢ 24 BIT RGB OUT except model HRT 256-4 
16 level gray scale out 

¢ SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

e FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

¢ FULL CREDIT ON UPGRADE PURCHASEIN FIRST YEAR 

RETURN OLD BOARD AND JUST PAY DIFFERENCE 


INPUT DEVICES (optional) 


Microsoft Mouse (bus or serial) $ 99 


Bit Pad Plus by Summagraphics. $359 


= HIGH RES TECHNOLOGIES 
HR P.O. BOX76 
LEWISTON, N.Y. 14092 


PHONE 416-497-6493 FAX 416-497-1988 
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POWER 
GRAPHICS 


At Last, a graphics library for the pro. 


We eliminate bios, calls, and write direct- 
ly to the graphics card. We've been bench- 
marked 40% faster than the competition. 
Efficient granular coding produces lean ef- 
ficient code. 

Complete rubber-banding, world-coord- 
inates, view ports, font manipulation and 
rotation. 30 day money back guarantee. 
No royalties. 

Supports; All major adaptors, mice, 
plotters, color printers, and more. 
$299.00 object $598.00 with source 


QQ ae ESSENTIAL SOFTWARE INC. 
———— South OrangePlaza 


oe 
| — 76S. Orange Ave. Suite3 


a South Orange, N.J.,07079 
1-800-451-6174 


201-762-6965 Fax 201-762-0118 
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Featuring 


products, 
employment opportunities, 
services, systems 


& software. 


MS ASSOCIATES 
Marketing and Sales 
Consulting 


e Strategic Planning 
¢ Contract Marketing 
e Market Research 


MS ASSOCIATES serves hardware 
and software companies in com- 
puter graphics, CAD, presentation 
graphics, and science/engineering. 


Clients include start-ups and Fortune 
500 companies. 


Studies: 
Business Graphics—A Qualitative 
Assessment 
Electronic Transparency: Market 
Opportunities 


18 Dartmouth Drive 
Framingham, MA 01701 
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POWER 
CONSULTING 


The team who produced one 
of the most popular PC graphics 
libraries is available for assign- 
ments. You've seen our ads in 
every important programming 
magazine. Now see what we can 
do for your specific graphics 
project. 

Find out what it's like to 


get it right the first time! 
a 1-800-451-6174 
5) SSS Sse 

— = ESSENTIAL 
ee SOFTWARE INC. 


201-762-6965 Fax 201-762-0118 
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Full-Page Displays For 
Desktop Publishing 


A Major New Market Study from 
Micro Publishing and 
Ajit Kapoor Associates 


The foremost authorities on desktop 
publishing have teamed up to examine 
the market potential for desktop pub- 
lishing displays. This 150-page report 
contains market and competitive data, 
technical analysis, vendor and product 
profiles not found anywhere else. 
Price: $1595. 


For more information contact: 


Micro Publishing 
21150 Hawthorne Blvd. #104 
Torrance, CA 90503 
(213) 371-5787 
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THE MURAL PLOTTER 


eWALL MOUNT (Standard Equipment) 
eHPGL COMPATIBLE (HP 7475) 
¢RS232C (Standard Serial Interface) 
eCALL FOR MORE INFORMATION: 


(413) 534-4400 
United Innovations 


Crossroads Industrial Park, Holyoke, MA 01040 
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Direct Response Postcards pro- 
vide a timely, cost-effective way to 
reach over 50,000 key buyers and 
specifiers in the computer graph- 
ics industry. 


Research on CGW postcards 
shows: 


e 99% of the resondents went 


through all the cards in the 
mailing 

e 74% used one or more of the 
cards to request more infor- 
mation 

e 44% passed the postcards on 
to others in their organization. 


For rates and information, please 
contact your local CGW respresen- 
tative. 
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PLOTTER/PRINTER BUFFERS 
IEEE-488 or RS-232 Interfaces 


YOU DON’T HAVE TO W 
ON SLOW PLOTS OR PRINTOUTS! 
Simply connect a MicroPlot buffer between 


your computer and plotter or printer. You save 
time—hours of time if you’re working with 
complex plots. 


¢ Multiple copy & plot queuing ¢ Built-in Self test 
* Field Upgradeable ¢ One Year Warranty 
256K $995 512K $1245 1Mb$1645 2Mb $2245 


INTELLIGENT INTERFACES INC. 
PO. Box 1486 
Stone Mountain, GA 30086-1486 
1-800-842-0888 
In Georgia (404) 381-9891 
Telex: 9102502628 INTELLIGENT UD 
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Technical 
Documentation 


Do it yourself or 
hire us? Either way 
we'll save you money. 


Studio 7 Technical Documentation 
2640 Melendy Dr., San Carlos, CA 94070 


(415) 595-8401 
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COMPUTER 


Use Graphics Showcase fo: 


CONVERT HI-RES GRAPHICS 
DISPLAYS TO VIDEOTAPE 
IN REAL TIME WITH 
PDS VIDEO SCAN CONVERTER 


Your color graphics display can 
be converted to standard NTSC 
video format for videotaping or 
input to standard monitors or 
projectors. 


It will Convert Tektronix, Apollo, HP, 


Ramtek, Chromatics, Prime, IBM, 
Silicon Graphics, Megatek, 
Intergraph, Raster Tech, DG, DEC 
and other terminals. 


SALES AND RENTALS 


PDS VIDEO TECHNOLOGY, INC. 
1152 Santa Barbara Street 
San Diego, CA 92107 
Tel. 619/222-7900 
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PRODUCT 
MANAGERS 


Needed who want to 
use Computer 
Graphics World’s top 
notch direct mail 
prospect list. Excellent 
benefits, competitive 
rates. 

Call Bruce for more 
info at: 800-225-0556 
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CAD/CAM, CAE 
Buyers Guide 


Call Cindy Wade 
(617) 354-2339 
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eCIM data Market Model 
eCIM Technology & 

Market Seminars 
eCustom CIM Market Data 
eCIM Consulting 


CiMdata provides a Lotus 
4-2-3™ database of accurate 
information on Computer Inte- 
grated Manufacturing (CIM) 
markets. The model is de- 
signed as a decision making 
support tool for management, 
marketing executives, and stra- 
tegic planners. For information 
on how to order call or write: 


420 Cedar Street 
Wellesley Hills, MA 02181 
(617) 235-4124 
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GRAPHICS SHOWCASE is the ideal 


low-cost solution for generating high-quality sales leads 
from over 100,000 industry professionals. 


Please send camera-ready logo and 60 
words of copy. We'll do the rest. 


e introduce a new product 


e test a market 


e promote a bulletin 


e announce an employment 


opportunity. 
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For rates and information, contact: 
Shari Hasche 

Computer Graphics World 

119 Russell Street 

P.O. Box 1112 

Littleton, MA 01460-0712 
4-800-225-0556, in MA (617) 486-9501 
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The Future of CIM 


A complete, graphics-based product 
definition holds the key fo success 


By Dr. Joel N. Orr 


omputer graphics is the 
notes on the sheet music 

that ensures the entire 
choir of manufacturing sings the 
same song. CIM without graphics is 
like a business deal without a con- 
tract: Even with the best of shared 
intentions at the outset, misunder- 
standings are sure to develop be- 
cause the interests of the parties 
tend to diverge. Computer graphics 
offers a way to represent the geo- 
metric description of the product 
unambiguously. 

To the surprise of many prognos- 
ticators, CIM is not here yet. Why 
not? Because of organizational, 
rather than technological, obstacles. 


Departmental Myopia 
Engineering and manufacturing 
automation technologies are high- 
ly developed. Many CADD, CAE, 
CAM, networking, flexible machin- 
ing, material handling, and robot- 
ics systems are on the market. 
They can be electronically and log- 
ically integrated. But implement- 
ing these technologies for maxi- 
mum advantage requires a redistri- 
bution of tasks. And while the tech- 
nological side of such changes can 
be managed to success, the organi- 
zational side is worrisome. 
Engineering and manufacturing 
guard their respective prerogatives 
jealously. But while there is gen- 
eral recognition of the existence of 


Consultant Joel Orr, president of Orr 
Associates (Great Falls, VA), is president- 
elect of the National Computer Graphics 
Association. 


150 


communication difficulties, both 
are loathe to yield responsibility or 
authority in the interests of a re- 
structuring whose outcome is, at 
best, uncertain. 

A common rationale for such re- 
sistance is that the work product of 
each department is essentially 
paper, even when CADD systems 
are in use. ““We rely on paper for 
communication with our suppliers, 
and even with the shop floor. Paper 
is easy to update—and it’s what 
we're all used to.” 

This argument is short-sighted. 
The future of manufacturing be- 
longs to those who can produce the 
highest quality products at the 
lowest prices while responding 
more quickly than their competi- 
tors to market demands. That 
means drastically shortening the 
amount of time it takes to design 
a product, and making sure that 
quality is built in, not tacked on. 

Trends in engineering and man- 
ufacturing include “design for 
manufacturing,” “simultaneous en- 
gineering,’ and “‘total quality con- 
trol.” Flexible machining systems, 
robotic manipulation and vision, 
and distributed factory computing 
systems are available. To derive 
full benefits from automation, or- 
ganizations must integrate design 
and manufacturing more complete- 
ly. Graphics can serve as the cur- 
rency that links these hitherto 
isolated economies. 

Part geometry is the carrier of 
the essential product information. 
That geometry is represented with- 
in the computer in the form of com- 
puter graphics. Of course, geome- 
try must be three-dimensional and 


unambiguous if it is to be meaning- 
ful. Of the three graphical repre- 
sentations of 3D objects—wireframe, 
surfaces, and solids—only solids 
have a structure that ensures un- 
equivocal geometric information. 

But solid modeling has still not 
caught on. While prices have come 
down significantly, a workstation 
with reasonable performance anda 
good solid-modeling package still 
total over $35,000. And none of the 
modelers in the lower price brack- 
et are easy to learn. 


Graphic Definition 

Worst of all, most modelers are 
still incomplete. Only high-end 
CIMPLEX from ATP permits direct 
machining or NC verification from 
the solid model. Others require de- 
composition of the solid into sur- 
faces for editing and machining. 

The bottom line is that hardware 
is still too expensive, software too 
poorly integrated, and productivity 
gains too elusive to lure the aver- 
age manufacturer into using com- 
puter graphics as a basis for 
complete product definition. Impor- 
tant changes that are due include 
lower-cost, high-power worksta- 
tions, such as the new low-end Sili- 
con Graphics unit; better human 
interfaces, like those of Aries 
and Parametric Technologies; and 
breakthroughs in solid data repre- 
sentation algorithms. 

The role of graphics in CIM is 
central, which is why CIM is not 
yet common: The function of com- 
puter graphics as the language for 
complete digital product definition 
is underdeveloped. But it won't be 
for long. CGW 
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Gammadata Computer 
specialise in design 
and manufacture of 
the very advanced 


GAMMACOLOR 
VIDEOPRINTER 


We support many printers 
we help you choose the printer best 
suited to your application. 
We have the leading video interface 
with over 1,000 installed worldwide. 


Rapid screen capture (0.3 seconds) 
Integrated 4 way mux 

Up to 16 screens connected 
All screens up to 160mhz 
Unique automatic set up 

No software in host or in 
workstation 

Complete flexibility for user 
Extended store options 


= “Printed. on GAMMACO LOR C— 


SS ren 


High - Performance 


MADAMA Kc: 
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Head Office: Gammadata Computer Gmbh Tel: 49 89 840050 United Kingdom: Gammadata Computer Ltd Tel: 44 256 468 186 USA Pacific DataGroup Tel: | 408 732 4770 
BFA Sales Tel: | 5058289100 J &| Associates | 617 7295770 France Numetronic SA Tel: 33 14709 3636 Switzerland Topas KG Tel 41 045 21 6032 

Austria Array DataGmbh 43 222 73 8944 Norway National Electro Tel: 47 35 55 540 Finland Mipro Tel: 35 855 178 444 Belgium Dutoit NV Tel: 32 3325 1410 

Holland Bencos BV Tel: 31 2057 53071 Israel Futuristic Technology Ltd Tel: 972 347 3324 
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ZOOM TO THE 


ULTRA FAST DISPLAY LIST 


Designed to lead the desktop CAE industry, 
Number Nine’s intelligent PEPPER® graphics 
boards are now united with a formative 
Display List command library for current and 
future releases of AutoCAD® Our new 
POWER9™ driver option provides an instant 
view into the intricacy of your drawings. 
Power zoom, pan, or redraw by exploiting 
PEPPER’s unique multiprocessor graphics 
architecture to produce the fast response vital 
to your business success. 


ADVANCED ADI FEATURES 


Complementing accelerated zoom, pan, and 
redraw are features that further extend your 
productivity gains: Pull down menus that 
present quick access to all POWERY 
commands. Zoom in and out during edits for 
precise long line placements. Install up to 8 
megabytes of EMS display list memory to 
remove all constraints on drawing 
complexity. Pop-up a Pickbox Window and 
magnify pixels for quick and exact edits. 
Open a Palette Window to effortlessly assign 
color to drawing layers. Hot key from full- 
screen graphics to full-screen text in a flash. 
And POWER even installs itself! 
Significant features that separate a PEPPER 
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AutoCAD 


* * * * 
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“" POWER! 


INTERACTIVE WORLD VIEW 


See the big picture with our World View. 
While the Screen View reveals selected 
detail, the World View windows in the entire 
display list and locates your position within 
it. Moreover you can perform all AutoCAD 
and POWERY commands in both the World 
and Screen Views, including transparent pan 
and zoom. 


® 


Number Nine 


Computer Corporation 


725 Concord Avenue 
Cambridge, MA 02138 USA 
(617) 492-0999 Telefax (617) 864-9329 


WORKSTATION FEATURES 


The PEPPER Pro1280™ workstation displays 
flicker-free 1280 x 1024 resolution with 256 
out of 16.7 million colors*. IBM display 
mode compatibility offers a choice between 
one or two-monitor setups and a 16 x 38 
pixel DOS font provides clarity you can 
really work with. Number Nine’s extensive 
NNios® software base provides compatibility 
with your favorite packages including 
AutoShade, AutoSketch, Tektronix 
emulation, Windows applications, 
Zenographics’ Mirage, and Lotus 1-2-3 to 
name afew. And the PEPPER workstation is 
recognized by all leading CAE packages with 
support from VersaCad, Intergraph, IsiCad, 
Computervision, Microtecture, CadMaster, 
FastCad, DigiCad, HiCad, and Skok Systems. 


PRODUCTION TOUGH 


You can depend on Number Nine. We 
pioneered PC graphics and built our 
reputation on quality and service. Each 
PEPPER is backed by a 2-year warranty. 


Call or write for information today. In this 
highly competitive world, raise your 
productivity by the Power of 9! 


PEPPER, NNios, Number Nine and the Number Nine logo are registered 
trademarks and Prol280 and POWER®9 are trademarks of Number Nine 
Computer Corporation. AutoCAD, AutoShade. and AutoSketch are registered 
trademarks of Autodesk Inc.. Additional trademarks are held by their owners. 


: a CIRCLE 77 ON INFORMATION CARD 
workstation from all the rest. 


*4096 color palette delivered standard. Copyright © 1988, NNCC 


